Progress  Eeport  127 


August  1941 


Commonwealth  of  Pennsylvania 

DEPARTMENT  OF  INTERNAL  AFFAIRS 

William  S.  Livengood,  Je.,  Secretary 

TOPOGRAPHIC  AND  GEOLOGIC  SURVEY 

Geobge  H.  Ashley,  State  Geologist 


SUBSURFACE  SECTIONS 
ACROSS  WESTERN 
PENNSYLVANIA 

By  CHAS.  R.  FETTKE 
Professor  of  Geology 
Cabnegie  Institute  of  Technology 
Pittsburgh,  Pa. 


This  project  is  made  possible  by 


Digitized  by  the  Internet  Archive  ' 

• in  2016  with  tunding  Irom  ^ 'i 

3 grant  Irom  the  Institute  ot  Museum  and  Ubr^  Services  as  administered  by  the  Pennsylvania  Department  of  Education  throu^'tiwdfficjiQ'f  Slpmmonwselth 


NtpsV/archlve.org/detalls/subsurfacesectioOOtett 


Progress  Keport  127 


August  1941 


Commonwealth  of  Pennsylvania 

DEPARTMENT  OE  INTERNAL  AFFAIRS 

William  S.  Livengood,  Jk.,  Hevi'Ctanj 

TOPOGRAPHIC  AND  GEOLOGIC  SURVEY 

George  H.  Ashley,  State  Geologist 


SUBSURFACE  SECTIONS 
ACROSS  WESTERN 
PENNSYLVANIA 

By  CHAS.  K.  FETTKE 
Professor  of  Geology 
Carnegie  Institute  of  Technology 
Pittsburgh,  Pa. 


CONTENTS 


Page 


Introduction  1 

Detailed  description  of  sections  ! 2 

Ja3'  Childs  Xo.  1 well  2 

A.  S.  McCullough  Xo.  1 well  6 

Jaj’  Scott  iNIiinnell  Xo.  1 well  11 

James  L.  Tennis  Heirs  Xo.  1 well  13 

Abbie  Linnenbrink  Xo.  1 well  18 

A.  T.  ^IcBurnej'  Xo.  1 well  23 

Fowler-Campbell  Xo.  1 well  28 

W.  ir.  Irwin  Company’s  Tract  Xo.  1 well 33 

John  Woolridge  Estate  Xo.  1 well 39 

Summary  and  conclusions  46 

Thickness  of  major  stratigraphic  subdivisions  46 

Description  of  strata  47 

Results  of  deep  sand  exphjration  49 

Onondaga  formation  49 

Oriskany  sandstone  49 

Lockport  dolomite  50 

Medinan  series  50 

Trenton  limestone  and  St.  I’eter  sandstone  51 

ILLUSTRATIONS 


Figure  1.  Map  showing  location  of  deep  wells,  and  structure  on  top  of 
Oriskany'  sand 

2.  Xorth-south  subsurface  sections 

3.  East-west  subsurface  sections 


SUBSURFACE  SECTIONS  ACROSS 
WESTERN  PENNSYLVANIA 

Bj  CiiAS.  R.  FTxtke 
Prolessor  oL  Geology, 

Carnegie  Institute  of  Technology,  Pittsburgh,  Pensylvania, 


INTKODUCTION 

In  recent  years  companies  and  individuals  engaged  in  deejf  drilling  in 
western  Pennsjdvania  have  submittetl  to  the  I’enusylvauia  Topographic  and 
Geologic  Survey  complete  sets  of  drill  cutting  samples  from  most  of  the 
wildcat  wells  drilled  in  the  area.  This  material  has  been  made  available 
to  the  writer  for  examination  in  connection  with  a studj-  of  the  subsurface 
stratigraphy  of  the  northern  Aitpalachian  oil  and  g;is  province,  started  in 
1925  under  the  auspices  of  the  I’ennsylvania  Topographic  and  Geologic 
Survey. 

In  the  laboratorj%  each  sample  is  first  spread  out  on  a large  watch  glass 
and  examined  with  a hand  lens  of  2y2X  magnification,  'riien  a small  portion 
is  placed  on  a two-incli  watch  glass  and  thoroughly  washed  with  water  to 
free  the  particles  from  adhering  claj'  and  other  fine  material.  The  particles 
are  then  examined  under  water  with  a pocket  lens  of  12x  magnification 
and  tested  with  dilute  hydrochloric  acid  for  the  presence  of  carbonates. 
It  was  found  that  the  different  types  of  rock  particles  can  be  more  readily 
distinguished  under  water  than  in  the  dry  state.  Ijimestone  cuttings  are 
treated  with  dilute  hydrochloric  acid  and  a qualitative  test  is  made  on 
them  to  determine  the  relative  content  of  magnesium  carbonate  and  calcium 
sulphate.  The  insoluble  residues  are  examined  under  binocular  and  polar- 
izing microscopes. 

Thus  far  on  account  of  the  large  number  of  samples  involved,  sometimes 
as  many  as  one  thousand  to  a well,  attention  has  been  confined  largely 
to  their  lithological  characteristics.  Texture,  color,  and  mineral  composi- 
tion, in  particular,  have  been  noted.  While  macro-fossils  are  abundant 
in  certain  beds,  these  in  the  cuttings,  as  a rule,  are  too  fragmentary  to 
be  determined.  Wicro-fossils,  if  present,  are  not  sufficiently  conspicuous 
to  be  seen  in  the  course  of  the  ordinary  routine  observati(jns.  Subsurface 
correlations,  therefore,  have  had  to  be  based  largely  upon  lithologic  char- 
acteristics and  stratigraxjhic  sequence.  Fortunatelj-,  almost  all  the  deex) 
wells  in  Pennsylvania  have  been  drilled  with  cable  tools.  This  has  made 
it  possible  to  determine  the  boundaries  of  the  various  beds  penetrated  within 
comparatively  narrow  limits. 

For  the  present  paper,  the  sections  obtained  from  nine  wells  have  been 
selected  to  show  the  subsurface  stratigraphy  along  a north-south  line  near 
the  western  border  and  along  an  east-west  line  across  the  middle  piortion 
of  western  Pennsylvania.  The  locations  of  these  wells,  numbered  from  1 to 
9 consecutively,  are  shown  on  the  map,  ITgure  1. 

The  sections  furnished  by  the  nine  wells  are  shown  grai^hicallj"  in  Figures 
2 and  3 in  as  much  detail  as  the  scale  permits.  They  liave  been  lined  up 
with  respect  to  sea-level.  A detailed  description  of  each  section  is  given 
below,  followed  by  a summary  of  the  conclusions  that  have  been  drawn 
from  the  data  presented  and  other  subsurface  stiulies  made  in  the  area. 


1 


DETAILED  DESCRIPTION  OF  SECTIONS 

Section  No.  1 

Lo<j  of  Ohio  Oil  Company's  Jay  Childs  No.  1 well, 
Springfield  Toioiship,  Erie  County,  Pa. 

Drilled  during  1940-41.  Elevation,  638  feet  above  sea  level. 


Thick- 

ness 

Feet  Description  of  strata 

Upper  Devonian  series,  1,215-1-  feet. 

60  Silt,  light  gray  

42  Siltstone,  light  greenish-gray  

6  Siltstone,  light  greenish-gray,  with  some  interbedded  dark  gray 

shale  

32  Shale,  greenish-gray  

5  Siltstone,  light  greenish-gray  

5 Shale,  greenish-gray,  sandy,  with  considerable  interbedded  very 

dark  gray  shale  

20  Shale,  gray  to  greenish-gray  

195  Shale,  gray,  with  some  interbedded  very  dark  gray  shale 

40  Shale,  very  dark  gray,  with  considerable  Interbedded  gray 
shale  

12  Shale,  gray,  with  considerable  Interbedded  very  dark  gray  shale 

6 Siltstone,  greenish-gray,  with  some  interbedded  very  dark  gray 

shale  

14  Shale,  gray,  with  a great  deal  of  interbedded  very  dark  gray 

shale  

8 Shale,  grayish-black,  with  considerable  interbedded  gray  shale 
110  Shale,  very  dark  gray  with  some  interbedded  gray  shale 

16  Shale,  gray,  with  considerable  interbedded  very  dark  gray  shale 

8 Shale,  gray  

8 Shale,  gray,  with  considerable  interbedded  greenish-gray, 

slightly  calcareous  siltstone  

18  Shale,  gray,  with  a little  interbedded  very  dark  gray  shale  .... 

8 Shale,  very  dark  gray  

35  Shale,  very  dark  gray,  almost  black,  with  a little  interbedded 

gray  shale  

21  Shale,  very  dark  gray,  with  some  interbedded  gray  shale  .... 

9 Shale,  very  dark  gray,  almost  black  

22  Shale,  very  dark  gray,  with  a little  interbedded  greenish-gray 

shale  

25  Shale,  very  dark,  almost  black  

56  Shale,  very  dark  gray,  with  some  interbedded  greenish-gray 

shale  

24  Shale,  very  dark  gray  

15  Shale,  very  dark  gray,  with  some  interbedded  greenish-gray 

shale  

14  Shale,  gray  and  very  dark  gray,  interbedded  

29  Shale,  grayish-black,  containing  a little  pyrite  

3 Shale,  greenish-gray,  sandy  and  slightly  calcareous  

7 Siltstone,  greenish-gray,  slightly  calcareous  

24  Shale,  gray,  slightly  calcareous  

51  Shale,  greenish-gray,  slightly  calcareous,  with  some  interbedded 

dark  gray  shale  

37  Shale,  dark  greenish-gray,  slightly  calcareous,  with  some  inter- 
bedded very  dark  gray  shale  

15  Shale,  dark  greenish-gray,  slightly  calcareous,  with  a little 

interbedded  grayish-black  shale  

8 Shale,  greenish-gray,  somewhat  calcareous 

8 Shale,  dark  greenish-gray,  somewhat  calcareous,  with  a little 

interbedded  very  fine,  dense  greenish-  and  brownish-gray  lime- 
stone   

15  Shale,  dark  greenish-gray  and  dark  gray,  interbedded,  slightly 

calcareous  

29  Shale,  dark  greenish-gray,  slightly  calcareous,  with  some  inter- 
bedded dark  gray  shale  and  a little  light  greenish-gray  calcar- 
eous siltstone  

32  Shale,  greenish-gray,  somewhat  calcareous,  with  some  inter- 
bedded very  dark  gray  shale  and  a little  light  greenish-gray  cal- 
careous siltstone  

8 Shale,  dark  gray,  with  some  interbedded  light  greenish-gray, 

calcareous  siltstone  

48  Shale,  greenish-gray,  with  some  interbedded  grayish-black 
shale  and  a liittle  light  gray,  calcareous  siltstone 

13  Shale,  greenish-gray,  with  some  interbedded  dark  gray  shale 

and  a little  light  gray,  calcareous  siltstone  

7  Shale,  dark  gray,  with  some  interbedded  greenish-gray  and 
grayish-black  shale  and  a little  light  gray,  calcareous  silt- 
stone   

17  Shale,  brownish-black  
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Thick- 

ness 

Feet 
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22 
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14 

18 

36 
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25 

25 

25 

24 

7 

6 
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10 
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6 
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Depth 


Description  of  strata  Top 

Shale,  very  dark  gray  with  some  interbedded  brownish-black 

shale  1185 

Limestone,  very  fine,  dense,  light  gray  to  brownish-gray, 
argillaceous,  containing  fragments  of  shells  with  some  inter- 
bedded gray  calcareous  shale,  Tully  1198 


Middle  Devonian  series,  448  feet. 
Hamilton  group,  162  feet. 


Shale,  gray  to  dark  gray,  calcareous,  containing  fragments  of 
shells,  including  crinoid  stems,  with  a iittle  interbedded  very 

fine,  dense,  gray,  argillaceous  limestone  1215 

Shale,  dark  gray,  calcareous  1240 

Shale,  very  dark  gray,  calcareous  1318 

Shale,  very  dark  gray,  somewhat  calcareous  1340 

Shale,  brownish-black,  somewhat  calcareous  1348 

Shale,  brownish-black,  calcareous  1365 

Onondaga  limestone,  286  feet. 

Limestone,  very  fine,  dense,  very  dark  grayish-brown,  argilla- 
ceous and  somewhat  magnesian  1377 

Limestone,  very  fine,  crystalline,  light  brownish-gray ; contains 

a little  light  brownish-gray,  dense  chert  1391 

Limestone,  very  fine,  crystaliine,  light  brownish-gray,  somewhat 
argillaceous ; contains  considerable  light  bluish  and  brownish- 

gray,  dense  chert 1428 

Limestone,  very  fine,  dense,  brownish-gray,  somewhat  argilla- 
ceous ; contains  considerable  light  bluish-  and  brownish-gray, 

dense  chert  1486 

Limestone,  very  fine,  dense,  dark  brownish-gray,  somewhat 
argillaceous  ; contains  considerable  light  brownish-gray  chert, 

in  part  minutely  porous  1500 

Limestone,  very  fine,  dense,  grayish-brown,  somew’hat  argil- 

laceous ; contains  a great  deal  of  light  brownish-  to  brownish- 

gray  chert,  in  part  minutely  porous  1518 

Limestone,  very  fine,  dense,  dark  brownish-gray,  somewhat  argil- 
laceous ; contains  considerable  light  brownish-  to  brownish-gray, 

dense  chert  and  fragments  of  shells  1554 

Limestone,  very  fine,  dense,  light  brownish-gray  ; contains  a 

great  deal  of  light  browmish-gray,  dense  chert  1564 

Limestone,  very  fine,  dense,  dark  brownish-gray  ; contains  a 

great  deal  of  light  brownish-gray  chert,  in  part  minutely  porous  1589 
Limestone,  very  fine,  dense,  brownish-gray,  somewhat  argilla- 
ceous ; contains  a great  deal  of  light  brownish-gray,  dense  chert  1614 
Limestone,  very  fine,  dense,  brownish-gray  : contains  a great 

deal  of  light  gray  chert,  in  part  minutely  porous  1639 


Lower  Devonian  series,  47  feet. 
Oriskany  sandstone,  32  feet. 

(Salt  water  encountered  in  Oriskany.) 


Sandstone,  medium-grained,  light  gray,  almost  white,  slightly 
calcareous  ; quartz  grains  mostly  angular  to  subangular  : some 
show  secondary  crystal  facets,  some  of  grains  rounded  and 

frosted  1663 

Sandstone,  medium-  to  coarse-grained,  light  gray,  somewhat  cal- 
careous ; shape  of  grains  same  as  above  1670 

Sandstone,  medium-grained,  light  gray,  somewhat  calcareous  ; 

shape  of  grains  same  as  above  1676 

Sandstone,  medium-grained,  light  gray,  calcareous  ; shape  of 

grains  same  as  above  1680 

Sandstone,  medium-grained,  light  gray,  somewhat  calcareous  ; 

shape  of  grains  same  as  above 1685 

Sandstone,  fine  to  medium-grained,  light  brownish-gray,  cal- 
careous ; shape  of  grains  same  as  above  1688 

Helderbsrg  limestone,  15  feet. 

Limestone,  very  fine,  dense,  brownish-gray,  somewhat  sandy 

and  magnesian  1695 

Limestone,  very  fine,  dense,  brownish-gray,  somewhat  sandy  and 
magnesian  ; contains  considerable  light  brownish-gray  chert, 
in  part  minutely  porous  1699 

Upper  Silurian  series,  547  feet. 

Limestone,  very  fine,  dense,  dark  brownish-gray,  magnesian  . . 1710 

Limestone,  very  fine,  dense,  light  brownish-gray,  magnesian  . . 1715 

Limestone,  very  fine,  crystalline,  dark  brownish-gray,  magnesian  1725 

Limestone,  very  fine,  dense,  gray,  somewhat  magnesian  1764 

Limestone,  very  fine,  crystalline,  light  brownish-gray,  somewhat 

magnesian  1770 

Limestone,  very  fine,  dense,  dark  brownish-gray,  somewhat 
magnesian  : contains  some  light  gray  dense  chert  1782 
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Thick- 

ness 

Feet  Description  o£  strata 

Salina  group,  454  feet. 

20  Limestone,  very  fine,  dense,  dark  brownish-gray,  argillaceous 

and  somewhat  magnesian  ; contains  considerable  anhydrite  .... 
79  Limestone,  very  tine,  dense,  very  dark  brownish-gray,  argil- 
laceous ; contains  considerable  anhydrite  

20  Limestone,  very  fine,  dense,  grayish-  to  dark  grayish-brown, 
argillaceous  ; contains  considerable  anhydrite  

27  Limestone,  very  fine,  dense,  grayish-brown,  argillaceous  and 

somewhat  magnesian  ; contains  considerable  anhydrite  

32  Limestone,  very  fine,  dense,  very  dark  brownish-gray,  argil- 
laceous ; contains  considerable  anhydrite  

65  Limestone,  very  fine,  dense,  dark  brownish-gray,  argillaceous 

and  somewhat  magnesian  ; contains  considerable  anhydrite  .... 
59  Shale,  greenish-  to  dark  greenish-gray,  with  considerable  inter- 
bedded  very  fine,  dense,  dark  grayish-brown,  argillaceous  and 

somewhat  magnesian  limestone  and  anhydrite  

25  Limestone,  very  fine,  dense,  light  brownish  to  brownish-gray, 

argillaceous  ; contains  a great  deal  of  anhydrite  

40  Salt,  medium-grained,  crystalline,  colorless  to  white,  with  some 
interbedded  very  fine,  dense,  light  brownish-gray,  argillaceous 
and  somewhat  magnesian  limestone  

15  Salt,  medium-grained,  crystalline,  colorless  to  white 

25  Salt,  medium-grained,  crystalline,  colorless  to  white,  with  a 

little  interbedded  very  fine,  dense  light  brownish-gray,  argil- 
laceous and  somewhat  magnesian  limestone  

14  Limestone,  very  fine,  dense,  light  brownish-gray,  argillaceous 
and  somewhat  magnesian,  with  considerable  interbedded  salt  . . 

33  Limestone,  very  fine,  dense,  light  to  dark  grayish-brown,  argil- 
laceous ; contains  considerable  anhydrite  

Middle  Silurian  series,  367  feet. 

Lockport  dolomite,  248  feet. 

35  Dolomite,  very  fine,  crystalline  to  dense,  dark  brownish-gray  . . 

36  Dolomite,  very  fine,  crystalline  to  dense,  grayish-brown  

7 Dolomite,  very  fine,  crystalline,  dark  grayish-brown  

33  Dolomite,  very  fine,  dense,  dark  grayish-brown  

30  Dolomite,  very  fine,  crystalline,  dark  grayish-brown  

28  Limestone,  very  fine,  dense,  brownish-gray,  somewhat  magnesian 

79  Limestone,  very  fine,  crystalline,  somewhat  magnesian 

Clinton  group,  119  feet. 

33  Shale,  dark  gray,  doloraitic  ; contains  fragments  of  shells 

18  Shale,  gray,  dolomitic  : with  a little  interbedded  very  fine, 
crystalline,  light  gray,  magnesian  limestone,  containing  frag- 
ments of  shells  

43  Shale,  gray,  dolomitic  ; contains  fragments  of  shells 

11  Limestone,  very  fine,  crystalline,  light  brownish-gray,  magnesian 

8 Shale,  greenish-gray,  with  some  interbedded  greenish-gray, 

slightly  calcareous  siltstone  

4 Limestone,  very  fine,  crystalline,  light  gray,  magnesian  

2 Shale,  greenish-gray,  sandy  

Lower  Silurian  series,  Medina  group,  169  feet. 

Top  of  Red  Medina  or  Grimsby 

6 Shale,  brick-red,  sandy,  with  some  interbedded  light  greenish- 

gray,  somewhat  calcareous  siltstone  

9 Sandstone,  very  fine-grained,  light  greenish-gray,  slightly  cal- 
careous, with  a great  deal  of  interbedded  brick-red  sandy  shale 

14  Sandstone,  very  fine-grained,  light  gray,  with  considerable  inter- 
bedded brick-red  sandy  shale  

7 Sandstone,  very  fine-grained,  light  gray,  with  some  interbedded 

brick-red  sandy  and  greenish-gray  shale  

7 Sandstone,  very  fine-grained,  light  greenish-gray,  with  some 

interbedded  greenish-gray  shale  

7 Sandstone,  fine-grained,  light  gray,  with  a little  interbedded 

greenish-gray  shale  

14  Sandstone,  fine-grained,  light  gray  

9 Sandstone,  fine-grained,  brick-red  

2 Sandstone,  fine-grained,  pink  

Top  of  White  Medina  or  Whirlpool 

4 Sandstone,  fine-grained,  light  greenish-gray  

16  Shale,  gray,  with  considerable  interbedded  very  fine-grained, 

light  greenish-gray  sandstone  

7 Sandstone,  fine  to  very  fine-grained,  light  greenish-gray,  with 

some  interbedded  gray  shale  

8 Sandstone,  very  fine-grained,  light  greenish-gray,  with  a little 

Interbedded  gray  shale  

6 Shale,  gray,  with  some  interbedded  very  fine-grained,  light 

greenish-gray  sandstone  

23  Shale,  gray,  with  a little  interbedded  very  fine-grained,  light 
greenish-gray  sandstone  


Depth  in  feet 
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Thick 
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Feet 
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7 
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Depth 


Description  of  strata  Top 

Shale,  gray,  with  some  interbedded  very  fine-grained,  light 

greenish-gray  sandstone  2763 

Shale,  gray,  with  considerable  interbedded  very  fine-grained, 

light  greenish-gray  sandstone  2779 

Sandstone,  very  fine-grained,  light  greenish-gray,  slightly  cal- 
careous, with  considerable  interbedded  gray  shale 2789 

Upper  Ordovician  or  Cincinnatian  series,  1,644  feet. 

Top  of  Queenston  red  shale.  2793 

Shale,  brick-red  2793 

Shale,  brick-red,  slightly  calcareous  2898 

Shale,  brick-red,  somewhat  calcareous,  with  a little  interbedded 

greenish-gray  shale  3010 

Shale,  brick-red,  slightly  calcareous  3368 

Shale,  brick-red,  slightly  calcareous,  with  a little  interbedded 

greenish-gray  sandy  shale  3501 

Shale,  brick-red,  somewhat  calcareous,  with  some  interbedded 

greenish-gray  shale  3556 

Bottom  of  Queenston  red  shale. 

Shale,  greenish-gray,  slightly  calcareous,  with  a little  inter- 
bedded brick-red  shale  3626 

Shale,  greenish-gray,  slightly  calcareous  3739 

Shale,  greenish-gray,  somewhat  calcareous,  with  a little  inter- 
bedded somewhat  calcareous  greenish-gray  siltstone  3822 

Shale,  dark  greenish-gray,  with  a little  interbedded  greenish- 

gray,  slightly  calcareous  siltstone  3875 

Shale,  dark  greenish-gray,  with  some  greenish-gray,  somewhat 

calcareous  siltstone  containing  fragments  of  shells  3917 

Shale,  dark  gray,  with  a little  interbedded  greenish-gray,  some- 
what calcareous  siltstone  containing  fragments  of  shells 3931 

Shale,  dark  gray  4130 

Shale,  dark  gray,  with  a little  interbedded  gray,  slightly  calcar- 
eous siltstone  containing  fragments  of  shells  4151 

Shale,  dark  gray  4175 

Shale,  dark  gray,  with  a little  interbedded  gray,  slightly  cal- 
careous siltstone  4189 

Shale,  very  dark  gray,  somewhat  calcareous  4305 

Shale,  grayish-black,  somewhat  calcareous  4346 

Shale,  very  dark  gray,  slightly  calcareous  4420 

Middle  Ordovician  or  Champlainian  series,  754-|-  feet. 

Top  of  Trenton  limestone  4437 

Limestone,  very  fine,  crystalline,  light  grayish-brown,  slightly 
magnesian  ; show  of  oil,  about  one  barrel  per  day,  at  4441  feet  4437 
Limestone,  very  fine,  dense,  very  dark  grayish-brown,  somewhat 
argillaceous,  with  considerable  interbedded  very  fine,  crystalline, 
light  grayish-brown  limestone  containing  fragments  of  shells  . . 4462 

Limestone,  very  fine,  dense,  very  dark  brownish-gray,  somewhat 

argillaceous,  containing  fragments  of  sheils  4479 

Limestone,  very  fine,  dense,  very  dark  brownish-gray,  argil- 
laceous, containing  fragments  of  shells  4524 

Limestone,  very  fine,  dense,  light  to  dark  brownish-gray, 

argillaceous,  containing  fragments  of  shells  4548 

Limestone,  very  fine,  dense,  very  dark  brownish-gray,  argil- 
laceous   4590 

Shale,  grayish-black,  calcareous,  with  considerable  interbedded 
very  fine,  dense,  very  dark  brownish-gray,  argillaceous  lime- 
stone   4607 

Limestone,  very  fine,  dense,  very  dark  brownish-gray,  argil- 
laceous, containing  occasional  fragments  of  shells  4617 

Limestone,  very  fine,  dense,  very  dark  brownish-gray,  somewhat 

argillaceous,  containing  fragments  of  shells  4676 

Limestone,  very  fine,  crystalline,  grayish-brown,  containing 
abundant  fragments  of  shells,  with  some  interbedded  very  fine, 
dense,  very  dark  brownish-gray,  somewhat  argillaceous  lime- 
stone   4722 

Limestone,  very  fine,  dense,  dark  grayish-brown,  argillaceous, 
containing  fragments  of  shells  and  a little  brownish-gray  chert  4762 

Top  of  bentonite  zone  4773 

Limestone,  very  fine,  dense,  dark  grayish-brown,  argillaceous, 
containing  fragments  of  shells  and  considerable  brownish-gray 

chert,  with  some  interbedded  light  gray  bentonite  4773 

Limestone,  very  fine,  dense,  dark  grayish-brown,  argillaceous, 
containing  fragments  of  shells,  with  considerable  interbedded 

light  gray  bentonite  4780 

Limestone,  very  fine,  dense,  grayish-brown,  argillaceous,  with 
a little  interbedded  light  gray  bentonite  4791 


in  feet 
Bottom 

2779 

2789 

2793 

2898 

3010 

3368 

3501 

3556 

3626 

3626 

3739 

3822 

3875 

3917 

3931 

4130 

4151 

4175 

4189 

4305 

4346 

4420 

4437 


4462 

4479 

4524 

4548 

4590 

4607 

4617 

4676 

4722 

4762 

4773 

4780 

4791 

4802 
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Thick- 

ness 

Feet 

11 

7 

10 


150 

13 

34 

50 

13 

13 

7 
27 

13 

6 

5 
4 

6 

8 


5 


7 


Description  of  strata 

Bentonite,  ligt  gray,  with  a little  interbedded  very  fine,  dense, 

grayish-brown,  argillaceous  limestone  

Bentonite,  light  gray,  with  some  interbedded  very  fine,  dense, 

grayish-brown,  argillaceous  limestone  

Limestone,  very  fine,  dense  grayish-brown,  argillaceous,  with 
considerable  interbedded  light  gray  bentonite  ; limestone  contains 

some  brownish-gray  chert  

Bottom  of  bentonite  zone 

Limestone,  very  fine,  dense,  grayish-brown  ; contains  a little 

brownish-gray  chert  and  occasional  fragments  of  shell  

Limestone,  very  fine,  crystalline,  grayish-brown,  somewhat 

magnesian  ; contains  minutely  porous  light  gray  chert  

Limestone,  very  fine,  dense,  grayish-brown  ; contains  occasional 

fragments  of  shells  

Limestone,  very  fine,  dense,  dark  grayish-brown  ; contains 

occasional  fragments  of  shells  

Limestone,  very  fine,  dense,  dark  brownish-gray,  somewhat 

argillaceous  

Limestone,  very  fine,  dense,  gray  to  dark  greenish-gray,  argil- 
laceous   1 , . 

Limestone,  very  fine,  dense,  dark  brownish-gray,  argillaceous  . . 
Limestone,  very  fine,  dense,  grayish-brown  ; contains  occasional 

fragments  of  shells  

Limestone,  very  fine,  dense,  dark  grayish-brown  

Limestone,  very  fine,  crystalline,  dark  grayish-brown,  sandy  and 
argillaceous  ; fine  quartz  grains  mostly  subangular,  but  some  are 

sub-rounded  to  rounded  and  frosted  

Limestone,  very  fine,  dense,  dark  gray,  shaly  

Limestone,  very  fine,  crystalline,  dark  grayish-brown,  somewhat 

argillaceous  

Limestone,  very  fine,  dense,  very  dark  brownish-gray,  somewhat 

argillaceous  and  magnesian  

Shale,  gray  


Top  of  St.  Peter  sandstone 


Depth  in  feet 


Top 

Bottom 

4802 

4813 

4813 

4820 

4820 

4830 

4830 

4830 

4980 

4980 

4993 

4993 

5027 

5027 

5077 

5077 

5090 

5090 

5103 

5103 

5110 

5110 

5137 

5137 

5150 

5150 

5156 

5156 

5161 

5161 

5165 

5165 

5171 

5171 

5179 

5179 

(Slight  show  of  gas  and  oil  and  a little  salt  water  in  St.  Peter  sandstone.) 
Sandstone,  fine  to  medium-grained,  light  gray  to  white,  some- 
what dolomitic  ; quartz  grains  sub-rounded  to  rounded  and 


frosted  5179  5184 

Sandstone,  fine  to  medium-grained,  light  gray  to  white  ; quartz 

grains  sub-rounded  to  rounded  and  frosted  5184  5191 

Total  depth  5191 


Section  No.  2 

Log  of  Carnegie  Natural  Gas  Company's  A.  S'.  JfcCullougli  No.  1 well, 
Jefferson  Township,  Mercer  County,  Pa. 

Drilled.  September  26,  1938  to  February  15,  1939. 

Elevation,  1,164  feet  above  sea  level. 


342  No  samples  

4 Shale,  dark  gray  

10  Shale,  greenish  gray,  sandy  

50  Shale,  very  dark  gray  

30  Shale,  greenish-gray,  sandy,  with  considerable  interbedded  very 

dark  gray  shale  

20  Shale,  dark  gray,  with  a little  interbedded  greenish-gray,  sandy 

shale  

20  Sandstone,  fine-grained,  light  gray  to  greenish-gray  

10  Shale,  dark  gray  

10  Shale,  dark  gray,  sandy  

Top  of  Berea  sandstone 

20  Sandstone,  fine  to  midium-grained,  light  greenish-gray ; hole 

full  of  water  at  500  feet  

16  Sandstone,  fine  to  medium-grained,  light  gray,  almost  white  . . 
20  Sandstone,  medium  to  coarse-grained,  light  gray ; occasional 
quartz  grains  up  to  3 millimeters  in  diameter  

Bottom  of  Berea  sandstone 

30  Shale,  greenish-gray,  sandy  

5 Sandstone,  medium-grained,  light  gray  

Upper  Devonian  series,  2,883  feet. 

5 Shale,  dark  brownish-gray,  sandy  

10  Shale,  greenish-gray,  sandy  


0 

342 

346 

356 

342 

346 

356 

406 

406 

436 

436 

456 

476 

486 

456 

476 

486 

496 

496 

496 

516 

516 

532 

532 

552 

552 

552 

582 

582 

587 

587 

592 

592 

602 

6 


Thick- 

ness 

Feet  Description  of  strata 

16  Shaie,  dark  purplish-red,  with  considerable  interbedded  medium- 
grained,  light  gray  sandstone  

7 Sandstone,  fine  to  medium-grained,  light  greenish-gray  

6  Shale,  dark  purplish-red,  micaceous,  sandy  

113  Shale,  greenish  to  dark  greenish-gray,  sandy 

12  Shale,  dark  purplish-red,  sandy  

14  Shale,  dark  greenish-gray  

8 Shale,  dark  purplish-red,  micaceous,  sandy  

14  Shale,  dark  greenish-gray,  sandy  

8 Shale,  dark  purplish-red,  micaceous,  sandy  

10  Shale,  dark  greenish-gray,  sandy  

35  Sandstone,  very  fine-grained,  light  greenish-gray,  with  some 

interbedded  dark  gray  shale  ; sandstone  somewhat  calcareous  in 

lower  part  

25  Shale,  dark  greenish-gray,  with  some  interbedded  greenish-gray 

sandy  shale  

10  Sandstone,  very  fine-grained,  light  gray  

10  Shale,  dark  greenish-gray  

15  Sandstone,  very  fine-grained,  light  greenish-gray,  with  some 

interbedded  dark  gray  shale  

30  Shale,  dark  gray  

10  Shale,  dark  greenish-gray,  sandy  

35  Shale,  very  dark  greenish-gray  

5 Shale,  dark  greenish-gray,  sandy  

15  Shale,  dark  gray  

40  Shale,  dark  greenish-gray,  sandy  

20  Shale,  dark  gray  

20  Shale,  dark  greenish-gray,  sandy  

10  Shale,  dark  gray  

6 Shale,  dark  greenish-gray,  sandy  

24  Shale,  dark  gray  . 

10  Shale,  greenish-gray,  sandy  

45  Shale,  dark  gray,  with  some  interbedded  dark  greenish-gray, 
sandy  shale  ; occasional  fragments  of  shells  in  sandy  shale  .... 

49  Shale,  dark  greenish-gray,  sandy,  w’ith  some  interbedded  dark 
gray  shale  

16  Shale,  dark  gray  

30  Shale,  dark  greenish-gray,  sandy,  with  some  interbedded  dark 

gray  shale  

20  Shale,  dark  gray,  with  some  interbedded  dark  greenish-gray, 

sandy  shale  

30  Shale,  greenish-gray,  sandy,  with  some  interbedded  dark  gray 
shale  

25  Shale,  dark  gray,  with  some  interbedded  greenish-gray,  sandy 

shale  

130  Shale,  greenish-gray,  sandy  

35  Shale,  dark  greenish-gray,  sandy  

70  Shale,  dark  greenish-gray  

17  Shale,  dark  gray,  sandy  

114  Shale,  dark  gray  

20  Siltstone,  light  gray,  with  some  interbedded  dark  gray  shale  . . 
10  Shale,  gray,  sandy  

9 Shale,  dark  gray  

10  Shale,  greenish-gray,  sandy  

46  Siltstone,  greenish-gray,  slightly  calcareous,  w'ith  some  Inter- 
bedded dark  gray  shale  

14  Shale,  very  dark  gray,  with  some  interbedded  greenish-gray 

siltstone  

7 Shale,  greenish-gray,  sandy  

8 Siltstone,  greenish-gray,  slightly  calcareous,  with  some  inter- 
bedded very  dark  gray  shale  

10  Shale,  greenish-gray  to  dark  gray,  contains  small  spherical, 
pyrite  concretions  

15  Siltstone,  greenish-gray  

20  Shale,  gray  to  dark  gray  

7  Siltstone,  greenish-gray,  slightly  calcareous  

13  Shale,  greenish-gray,  sandy  

7 Shale,  dark  gray  

13  Siltstone,  greenish-gray,  somew'hat  calcareous,  with  some  inter- 
bedded dark  gray  shale  

10  Shale,  very  dark  gray  

20  Shale,  dark  gray  

20  Shale,  gray  

10  Shale,  dark  gray  

20  Siltstone,  greenish-gray,  slightly  calcareous,  with  some  inter- 
bedded dark  gray  shale  

10  Shale,  dark  gray  

30  Shale,  gray,  sandy,  with  some  interbedded  dark  gray  shale. 
20  Siltstone,  greenish-gray,  slightly  calcareous,  with  some  inter- 
bedded dark  gray  shale  

33  Shale,  gray,  sandy  

27  Shale,  dark  gray  

44  Shale,  gray  


Depth 

in  feet 

Top 

Bottom 

602 

618 

618 

625 

625 

631 

631 

744 

744 

756 

756 

770 

770 

778 

778 

792 

792 

800 

800 

810 

810 

84a 

845 

870 

870 

880 

880 

890 

890 

905 

905 

935 

935 

945 

945 

980 

980 

985 

985 

1000 

1000 

1040 

1040 

1060 

1060 

1080 

1080 

1090 

1090 

1096 

1096 

1120 

1120 

1130 

1130 

1175 

1175 

1224 

1224 

1240 

1240 

1270 

1270 

1290 

1290 

1320 

1320 

1345 

1345 

1475 

1475 

1510 

1510 

1580 

1580 

1597 

1597 

1711 

1711 

1731 

1731 

1741 

1741 

1750 

1750 

1760 

1760 

1806 

1806 

1820 

1820 

1827 

1827 

1835 

1835 

1845 

1845 

1860 

1860 

1880 

1880 

1887 

1887 

1900 

1900 

1907 

1907 

1920 

1920 

1930 

1930 

1950 

1950 

1970 

1970 

1980 

1980 

2000 

2000 

2010 

2010 

2040 

2040 

2060 

2060 

2093 

2093 

2120 

2120 

2164 

Thick- 

ness 

Feet 

36 

20 

50 

10 

10 

31 

9 

20 

78 

19 

20 

36 
108 

70 

26 

10 

88 

57 

20 

38 

19 

28 

9 

19 

20 
57 

146 

37 

35 

10 

10 

40 

20 

10 

10 

30 

44 
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20 

17 

86 

11 


61 


21 

16 

16 

20 

11 

7 

9 


16 


6 


4 


Depth 


Description  of  strata  Top 

Shale,  dark  gray  2164 

Shale,  gray  2200 

Shale,  gray  to  dark  gray  2220 

Shale,  very  dark  gray,  almost  black  2270 

Shale,  dark  greenish-gray,  sandy,  somewhat  calcareous  2280 

Shale,  very  dark  brownish-gray  2290 

Shale,  gray  to  dark  gray  2321 

Shale,  dark  greenish-gray  2330 

Shale,  very  dark  brownish-gray  2350 

Shale,  dark  greenish-gray  2428 

Shale,  dark  gray  2447 

Shale,  dark  to  very  dark  gray  2467 

Shale,  dark  gray  2503 

Shale,  very  dark  brownish-gray  2611 

Shale,  brownish  black  2681 

Shale,  light  gray,  sandy,  slightly  calcareous  2707 

Shale,  greenish-gray,  slightly  calcareous  2717 

Shale,  dark  gray,  somewhat  calcareous  2805 

Shale,  very  dark  gray,  slightly  calcareous,  with  some  inter- 

bedded  brownish-black  shale  2862 

Shale,  dark  gray,  slightly  calcareous  2882 

Shale,  gray,  slightly  calcareous  2920 

Shale,  dark  gray,  slightly  calcareous  2939 

Shale,  very  dark  brownish-gray  2967 

Shale,  dark  gray,  slightly  calcareous,  with  some  interbedded 

very  dark  brownish-gray  shale  2976 

Shale,  gray  to  dark  gray,  slightly  calcareous  2995 

Shale,  gray  to  dark  gray,  slightly  calcareous,  with  some  inter- 
bedded very  dark  brownish-gray  shale  3015 

Shale,  dark  gray,  slightly  calcareous  3072 

Shale,  dark  gray,  with  a little  interbedded  brownish-black 

shale  3218 

Shale,  black,  with  some  interbedded  dark  gray  shale  3255 

Shale,  dark  gray,  somewhat  calcareous  3290 

Shale,  brownish-black  3300 

Shale,  very  dark  brownish-gray  3310 

Shale,  brownish-black  3350 

Shale,  very  dark  brownish-gray  3370 

Shale,  brownish-black  3380 

Shale,  very  dark  brownish-gray  3390 

Shale,  very  dark  brownish-gray,  with  some  interbedded  brown- 
ish-black shale  3420 


Tully  limestone,  6 feet. 

Limestone,  very  fine,  dense,  light  brownish-gray  3464 


Middle  Devonian  series,  295  feet. 
Hamilton  group,  134  feet. 


Shale,  very  dark  brownish-gray,  somewhat  calcareous  3470 

Shale,  brownish-black,  somewhat  calcareous  3490 

Shale,  very  dark  brownish-gray,  slightly  calcareous  3507 

Shale,  brownish-black  3593 


Onondaga  limestone,  161  feet. 

Limestone,  very  fine,  dense,  grayish  to  dark  grayish-brown, 
cherty  : limestone  contains  fragments  of  shells,  chert  brownish- 


gray  in  color  3604 

Limestone,  very  fine,  crystalline,  light  to  dark  grayish-brown, 

cherty  3665 

Limestone,  very  fine,  dense,  light  grayish-brown,  cherty  3686 

Limestone,  very  fine,  dense,  grayish-brown,  cherty  3702 

Limestone,  very  fine,  dense,  light  grayish-brown,  cherty  ....  3718 

Limestone,  very  fine,  dense,  grayish-brown,  cherty  3738 

Limestone,  very  fine,  dense,  light  grayish-brown,  cherty  and 

silty  3749 

Limestone,  very  fine,  dense,  grayish-brown,  cherty  and  silty,  3756 


Lower  Devonian  series,  176  feet. 

Oriskany  sandstone,  26  feet. 

Sandstone,  fine-  to  medium-grained,  light  gray  to  white,  slightly 


calcareous  ; many  of  quartz  grains  rounded,  some  frosted  ; show 

of  gas  and  hole  full  of  salt  water  at  3765-3768  3765 

Sandstone,  fine-grained,  light  gray,  slightly  calcareous ; some 
of  larger  grains  rounded  and  frosted,  secondary  crystal  facets 

on  a few  grains  3781 

Sandstone,  fine-grained,  light  gray,  calcareous  3787 


in  feet 
Bottom 

2200 

2220 

2270 

2280 

2290 

2321 

2330 

2350 

2428 

2447 

2467 

2503 

2611 

2681 

2707 

2717 

2805 

2862 

2882 

2920 

2939 

2967 

2976 

2995 

3015 

3072 

3218 

3255 

3290 

3300 

3310 

3350 

3370 

3380 

3390 

3420 

3464 


3470 


3490 

3507 

3593 

3604 


3665 

3686 

3702 

3718 

3738 

3749 

3756 

3765 


3781 


3787 

3791 
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Thick- 

ness 

Feet  Description  of  strata 

Helderberg  group,  150  feet. 

4 Limestone,  very  fine,  dense,  argillaceous  and  silty  ; contains 
some  brownish-gray  chert  

25  Limestone,  very  fine,  crystalline,  dark  grayish-brown,  argillace- 

ous and  silty  ; contains  some  brownish-gray  chert  and  a few 
fragments  of  shells  

26  Limestone,  very  fine,  dense,  very  dark  brownish-gray,  argillace- 

ous and  silty  ; contains  some  brownish-gray  chert  and  abundant 
fragments  of  shells  

75  Limestone,  very  fine,  crystailine,  light  brownish  to  brownish- 
gray  ; contains  a little  clay  and  silt  and  abundant  fragments 
of  shells  

11  Limestone,  very  fine,  dense,  dark  brownish-gray,  argillaceous 
and  silty  ; contains  some  light  gray  chert  ; show  of  water  at 

3925  

9 Limestone,  very  fine,  crystalline,  dark  brownish-gray,  argillace- 
ous and  silty  ; contains  some  light  gray  chert  


Upper  Silurian  series,  900  feet. 

10  Limestone,  very  fine,  dense,  brownish-gray,  argillaceous  and 
dolomitic  


Salina  group,  890  feet. 

73  Limestone,  very  fine,  dense,  dark  to  very  dark  grayish-brown, 
argillaceous  and  somewhat  dolomitic;  contains  some  anhydrite. 
40  Limestone,  very  fine,  dense,  grayish-  to  dark  grayish-brown, 

argillaceous  and  dolomitic  ; contains  some  anhydrite  

18  Anhydrite,  very  fine,  crystalline,  light  brownish-gray,  argillace- 
ous and  somewhat  calcareous  

23  Limestone,  very  fine,  dense,  grayish-brown,  argillaceous  and 

somewhat  dolomitic  ; contains  a great  deal  of  anhydrite  .... 

7 Anhydrite,  very  fine,  crystalline,  light  brownish-gray,  argillace- 
ous and  dolomitic  

13  Limestone,  very  fine,  dense,  dark  brown,  argillaceous  and  some- 
what dolomitic  ; contains  a little  anhydrite  

8 Anhydrite,  very  fine,  crystalline,  light  brownish-gray,  argillace- 
ous and  dolomitic  

12  Limestone,  very  fine,  dense,  dark  grayish-brown,  argillaceous 

and  somewhat  dolomitic  ; contains  considerable  anhydrite 

2 Anhydrite,  very  fine,  crystalline,  light  brownish-gray  

3 Limestone,  very  fine,  dense,  dark  grayish-brown,  argillaceous 

and  dolomitic ; contains  considerable  anhydrite  

25  Salt,  coarse,  crystalline,  colorless  to  light  gray  

15  Limestone,  very  fine,  dense,  grayish-brown,  argillaceous  and 

dolomitic  ; contains  considerable  anhydrite  

10  Salt,  coarse,  crystalline,  colorless  to  light  gray  

58  Limestone,  very  fine,  dense,  grayish-brown,  argillaceous  and 

dolomitic  ; contains  considerable  anhydrite  

22  Salt,  coarse,  crystalline,  colorless  to  light  gray  

8 Limestone,  very  fine,  dense,  grayish-brown,  argillaceous  and 

dolomitic  

82  Salt,  coarse,  crystalline,  colorless  to  light  gray  

12  Shale,  greenish-gray,  dolomitic  ; contains  some  anhydrite  .... 
38  Limestone,  very  fine,  crystalline,  light  grayish  to  grayish-brown, 
argillaceous  and  somewhat  dolomitic;  contains  some  anhydrite. 

5 Limestone,  very  fine,  dense,  grayish-brown,  argillaceous  and 

dolomitic  ; contains  considerable  anhydrite  

15  Salt,  coarse,  crystalline,  light  gray  

10  Salt,  coarse,  crystalline,  light  gray,  with  considerable  inter- 
bedded  very  fine,  dense,  grayish-brown,  argillaceous  limestone 
60  Limetsone,  very  fine,  dense,  light  to  dark  grayish-brown, 

argillaceous  and  dolomitic  ; contains  some  anhydrite  

30  Salt,  coarse,  crystalline,  light  gray  

29  Salt,  medium-grained,  crystalline,  light  gray,  with  considerable 
interbedded  very  fine,  dense,  light  grayish-brown,  argillaceous 

and  dolomitic  limestone  

17  Limestone,  very  fine,  dense,  light  grayish-brown,  argillaceous 
and  somewhat  dolomitic  ; contains  considerable  anhydrite  .... 

14  Limestone,  very  fine,  dense,  light  grayish-brown,  argillaceous 

and  somewhat  dolomitic,  with  some  interbedded  light  greenish- 
gray,  dolomitic  shale  

71  Shale,  light  greenish-  and  brownish-gray,  dolomitic  ; contains 
some  anhydrite  

26  Limestone,  very  fine,  dense,  grayish-brown,  argillaceous  and 

dolomitic  ; contains  considerable  anhydrite  


Depth  in  feet 
Top  Bottom 


3791 

3795 

3795 

3820 

3820 

3846 

3846 

3921 

3921 

3932 

3932 

3941 

3941 

3951 

3951 

4024 

4024 

4064 

4064 

4082 

4082 

4105 

4105 

4112 

4112 

4125 

4125 

4133 

4133 

4145 

4145 

4147 

4147 

4150 

4150 

4175 

4175 

4190 

4190 

4200 

4200 

4258 

4258 

4280 

4280 

4288 

4288 

4370 

4370 

4382 

4382 

4420 

4420 

4425 

4425 

4440 

4440 

4450 

4450 

4510 

4510 

4540 

4540 

4569 

4569 

4586 

4586 

4600 

4600 

4671 

4671 

4697 

9 


Thick- 

ness 

Feet 

47 

56 

10 

31 


51 

27 

101 

9 

25 

43 


28 

3 

3 

51 


4 

4 

32 

26 


6 


5 


3 


12 

5 

35 

8 

7 

2 

2 

12 


3 

45 

2 

60 

10 

2 

18 

From 

16 


4 


Depth 


Description  of  strata  Top 

Shale,  light  brownish-gray,  dolomitic  ; contains  some  anhydrite  4697 
Limestone,  very  fine,  dense,  dark  grayish-brown,  argillaceous 

and  dolomitic  ; contains  some  anhydrite  4744 

Dolomite,  very  fine,  crystalline,  dark  grayish-brown,  somewhat 

argillaceous ; contains  considerable  anhydrite  4800 

Limestone,  very  fine,  dense,  dark  grayish-brown,  argillaceous 

and  dolomitic  ; contains  considerable  anhydrite  4810 

Middle  Silurian  series,  418  feet. 

Lockport  dolomite,  256  feet. 

Dolomite,  very  fine,  crystalline  grayish-brown  4841 

Limestone,  very  fine,  dense,  light  to  dark  brownish-gray,  dolo- 
mitic and  somewhat  argillaceous  4892 

Limestone,  very  fine,  crystalline,  grayish-  to  very  dark  grayish- 
brown,  dolomitic;  show  of  gas  and  salt  water  at  4991-4993..  4919 

Dolomite,  very  fine,  crystalline,  dark  grayish-brown  5020 

Limestone,  very  fine,  crystalline,  light  grayish-brown,  dolomitic  5029 

Limestone,  very  fine,  crystalline,  dark  to  very  dark  grayish- 
brown,  dolomitic  5054 

Clinton  group,  162  feet. 

Limestone,  very  fine,  dense,  dark  brownish-gray,  dolomitic,  ar- 
gillaceous, silty  5097 

Shale,  dark  gray,  slightly  dolomitic  5125 

Limestone,  very  fine,  dense,  dark  brownish-gray,  dolomitic,  ar- 
gillaceous, silty  5128 

Limestone,  very  fine,  crystalline,  light  brownish-gray,  dolomitic, 
argillaceous,  silty,  with  some  interbedded  dark  gray,  slightly 

dolomitic  shale  5131 

Shale,  gray  5182 

Limestone,  very  fine,  crystalline,  light  brownish-gray,  dolomitic, 

argillaceous,  silty  5186 

Shale,  grayish-green  5190 

Shale,  grayish-green,  with  considerable  interbedded  very  fine, 
crystalline,  light  brownish-gray  dolomitic,  argillaceous  and 
silty  limestone  and  some  dark  grayish-brown  siltstone  in  lower 

part  5222 

Limestone,  very  fine,  crystalline,  light  brownish-gray,  dolomitic 
and  argillaceous ; a little  glauconite ; hydrochloric  acid  residue 

contains  molds  of  minute  shell  fragments  5248 

Shale,  brick-red  and  greenish-gray  5254 

Lower  Silurian  series,  222  feet. 

Sandstone,  very  fine-grained,  light  greenish-gray,  calcareous, 

Thorold  5259 

Top  of  Red  Medina  or  Grimsby  5262 

Shale,  brick-red,  sandy,  with  a little  interbedded  very  fine- 
grained, light  greenish-gray  sandstone  5262 

Sandstone,  very  fine-grained,  brick-red  5274 

Shale,  brick-red,  sandy  5279 

Sandstone,  very  fine-grained,  light  gray  5314 

Sandstone,  very  fine-grained,  light  reddish-gray  5322 

Shale,  brick-red  5329 

Sandstone,  very  fine-grained,  light  reddish-gray  5331 

Shale,  greenish-gray  5333 

Top  of  White  Medina  or  Whirlpool  5345 

Sandstone,  fine-grained,  light  gray  5345 

Sandstone,  very  fine-grained,  light  gray  5348 

Shale,  dark  red  5393 

Shale,  greenish-gray  with  some  interbedded  very  fine-grained, 

light  greenish-gray  sandstone  5395 

Shale,  gray  5455 

Sandstone,  very  fine-grained  5465 

No  samples  5467 

drillers’  log  : 

Sand,  light,  hard  5465 

Ordovician  system,  4 feet.  . 

Tod  of  Queenston  red  shale  . . 5481 

Red  rock  5481 

Total  depth  


in  feet 
Bottom 

4744 

4800 

4810 

4841 


4892 

4919 

5020 

5029 

5054 

5097 


5125 

5128 

5131 


5182 

5186 

5190 

5222 


5248 


5254 

5259 


5262 


5274 

5279 

5314 

5322 

5329 

5331 

5333 

5345 


5348 

5393 

5395 

5455 

5465 

5467 

5485 


5481 


5485 

5485 
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Section  No.  3 


Thick- 

ness 

Feet 

604 

8 

8 

13 

10 

9 

12 

47 

9 

21 

22 

12 


34 

28 

70 
13 

76 

71 

34 

108 

52 

20 

8 

20 

46 

64 

92 

172 

30 

45 


78 

10 

70 

110 

69 

20 

10 

25 

40 

40 

65 

43 

28 

12 

55 

20 

40 


Log  of  Jas.  II.  Duff  et  ah,  J.  Scott  Munnell  No.  1 well, 
Slippery  Dock  Township,  Lawrence  County,  Pa. 

Drilled,  January  22,  1934  to  April  6,  1934. 

Elevation,  1,191  feet  above  sea  level. 

Well  starts  at  about  the  bottom  of  the  Vanport  limestone.  According  to 
log,  bottom  of  Pottsville  sandstone  occurs  at  a depth  of  228  feet. 

Depth 


Description  of  strata  Top 

No  samples  0 

Shale,  greenish-gray,  sandy  604 

Sandstone,  very  fine-grained,  gray,  with  some  interbedded  dark 

gray  shale  612 

Shale,  dark  gray,  with  some  interbedded  very  fine-grained, 

gray  sandstone  620 

Sandstone,  very  fine-grained,  greenish-gray,  with  some  inter- 
bedded dark  gray,  sandy  shale  633 

Shale,  dark  gray,  sandy  643 

Shale,  dark  gray,  with  a little  interbedded  greenish-gray  shale  652 

Sandstone,  fine-grained,  light  gray  ; show  of  oil  at  664  feet. 

Berea  664 

Shale,  gray  711 

Shale,  greenish-gray,  sandy  720 

Shale,  dark  gray,  with  some  interbedded  very  fine-grained  gray 

sandstone;  a little  water  at  754  feet 741 

Shale,  greenish-gray,  sandy  763 

Upper  Devonian  series,  3551  feet. 

Shale,  greenish-gray,  in  part  sandy,  with  a little  interbedded 

purplish-gray  shale  775 

Shale,  greenish-gray,  in  part  sandy,  with  a little  interbedded 

purplish-gray  shale  809 

Shale,  purplish-brown,  with  some  interbedded  greenish-gray 

shale  837 

Shale,  greenish-gray,  sandy,  with  some  interbedded  fine- 
grained, light  greenish-gray  sandstone  907 

Shale,  dark  greenish-gray  920 

Shale,  dark  greenish-gray,  sandy,  with  some  interbedded  dark 

gray  shale  996 

Shale,  purplish-brown  and  greenish-gray,  interbedded 1067 

Shale,  gray  to  dark  gray,  with  a little  interbedded  greenish- 

gray  sandy  shale  1101 

Shale,  dark  gray,  with  some  interbedded  very  fine-grained,  light 

greenish-gray  sandstone  ; show  of  gas  at  1253  feet  1209 

Shale,  greenish-gray,  sandy  1261 

Sandstone,  very  fine-grained,  light  gray,  with  some  inter- 
bedded greenish-gray,  sandy  shale  1281 

Shale,  dark  gray  1289 

Shale,  dark  brownish-gray,  in  part  sandy,  with  some  interbedded 

dark  greenish-gray  sandy  shale  1309 

Shale,  greenish-gray,  sandy,  with  some  interbedded  dark  gray 

shale  1355 

Shale,  dark  greenish-gray,  with  some  interbedded  greenish- 

gray  sandy  shale  1419 

Shale,  dark  greenish-gray,  sandy,  with  some  interbedded  dark 

gray  shale  1511 

Shale,  dark  gray  1683 

Sandstone,  very  fine-grained,  light  grayish-brown,  with  some 
interbedded  gray  shale;  smell  of  oil  at  1715  feet  and  1738 

feet  1713 

Shale,  dark  gray  and  greenish-gray,  interbedded  1758 

Shale,  greenish-gray,  sandy  1836 

Shale,  gray  to  dark  gray,  with  some  interbedded  greenish- 

gray  sandy  shale  1846 

Shale,  gray  to  dark  gray  1916 

Shale,  greenish-gray,  with  a little  interbedded  very  dark  gray 

shale  2026 

Shale,  light  greenish-gray,  sandy  2095 

Sandstone,  very  fine-grained,  light  greenish-gray  2115 

Shale,  light  greenish-gray,  sandy,  with  some  interbedded  dark 

gray  shale  2125 

Shale,  gray,  with  a little  interbedded  greenish-gray  sandy  shale  2150 

Shale,  dark  gray,  with  a little  interbedded  grayish-brown  shale  2190 

Shale,  gray,  with  a little  interbedded  greenish-gray  sandy  shale  2230 

Shale,  gray,  with  a little  interbedded  grayish-brown  sandy  shale  2295 

Shale,  gray  2338 

Shale,  gray,  with  a little  interbedded  greenish-gray  sandy  shale  2366 
Shale,  gray,  with  some  Interbedded  very  dark  gray  in  part 

black  shale  2378 

Shale,  gray,  with  a little  interbedded  greenish-gray  and  grayish- 

brown  sandy  shale  2433 

Shale,  gray  and  very  dark  gray,  interbedded  2453 


drillers’ 


in  feet 
Bottom 

604 

612 

620 

633 

643 

652 

664 

711 

720 

741 

763 

775 


809 

837 

907 

920 

996 

1067 

1101 

1209 

1261 

1281 

1289 

1309 

1355 

1419 

1511 

1683 

1713 


1758 

1836 

1846 

1916 

2026 

2095 

2115 

2125 

2150 

2190 

2230 

2295 

2338 

2366 

2378 

2433 

2453 

2493 
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Thick- 
ness Depth  In  feet 

Feet  Description  of  strata  Top  Bottom 

30  Shale,  dark  gray,  with  a little  interbedded  greenish-gray  sandy 

shale  2493  2523 

60  Shale,  gray  and  dark  gray,  Interbedded  2523  2583 

24  Shale,  gray,  with  some  interbedded  greenish-gray  sandy  shale  2583  2607 

40  Shale,  gray,  with  some  interbedded  very  dark  gray  shale  . . 2607  2647 

72  Shale,  dark  to  very  dark  gray,  with  some  Interbedded  gray  shale  2647  2719 

63  Shale,  gray  2719  2782 

30  Shale,  gray,  with  some  interbedded  dark  gray  shale  2782  2812 

10  Shale,  gray,  sandy,  with  some  interbedded  gray  shale  2812  2822 

33  Shale,  dark  gray,  with  a little  interbedded  grayish-brown  shale  2822  2855 

30  Shale,  gray  to  dark  gray  2855  2885 

20  Shale,  gray  to  dark  gray,  with  a little  interbedded  greenish- 

gray  sandy  shale  2885  2905 

40  Shale,  gray  2905  2945 

25  Shale,  dark  gray,  with  some  Interbedded  gray  shale  2945  2970 

249  Shale,  gray,  with  some  interbedded  dark  gray  shale  2970  3219 

10  Shale,  dark  gray  3219  3229 

20  Shale,  grayish-black,  with  some  interbedded  gray  shale  ....  3229  3249 

10  Shale,  gray  3249  3259 

38  Shale,  gray,  with  a little  interbedded  greenish-gray  sandy  shale  3259  3297 

120  Shale,  dark  greenish-gray,  in  part  sandy  3297  3417 

52  Shale,  dark  gray  3417  3469 

75  Shale,  dark  greenish-gray,  in  part  sandy  and  slightly  calcareous  3469  3544 

10  Shale,  very  dark  gray,  almost  black  3544  3554 

20  Shale,  dark  greenish-gray,  slightly  calcareous,  with  some  inter- 
bedded very  dark  gray,  almost  black  shale  3554  3574 

25  Shale,  dark  gray  3574  3599 

10  Shale,  dark  greenish-gray,  slightly  calcareous  3599  3609 

10  Shale,  gray,  with  some  interbedded  greenish-gray  shale  3609  3619 

180  Shale,  dark  gray  3619  3799 

32  Shale,  gray,  with  a little  interbedded  grayish-black  shale  . . . 3799  3831 

85  Shale,  gray  3831  3916 

25  Shale,  gray,  with  some  interbedded  brownish-gray  shale  . . . 3916  3941 

15  Shale,  grayish-black  3941  3956 

30  Shale,  gray,  with  some  interbedded  brownish-gray  shale  and 

a little  grayish-black  shale  3956  3986 

124  Shale,  grayish-black  3986  4110 

133  Shale,  very  dark  gray,  almost  black  4110  4243 

10  Shale,  grayish-black  4243  4253 

26  Shale,  dark  gray,  with  some  interbedded  grayish-black  shale.  4253  4279 

27  Shale,  grayish-black,  somewhat  calcareous  4279  4306 

20  Limestone,  very  fine,  dense,  light  brownish-gray,  argillaceous. 

Tully  4306  4326 

Middle  Devonian  series,  309  feet. 

Hamilton  group,  175  feet. 

25  Shale,  grayish-black,  calcareous  4326  4351 

40  Shale,  very  dark  gray,  almost  black,  calcareous  4351  4391 

10  Shale,  grayish-black,  slightly  calcareous  4391  4401 

47  Shale,  very  dark  gray,  almost  black,  slightly  calcareous  ....  4401  4448 

19  No  samples  4448  4467 

23  Shale,  grayish-black,  calcareous  4467  4490  ' 

11  Shale,  grayish-black,  slightly  calcareous,  with  some  interbedded 

very  fine,  dense,  light  brownish-gray,  argillaceous  limestone.  4490  4501 

Onondaga  limestone,  134  feet. 

134  Limestone,  very  fine,  crystalline,  dark  to  very  dark  grayish- 

brown,  cherty  4501  4635 

Lower  Devonian  series,  132  feet. 

Oriskany  sandstone,  27  feet. 

16  Sandstone,  fine-  to  medium-grained,  light  gray,  slightly  cal- 
careous ; many  of  quartz  grains  well  rounded,  some  grains  show 

secondary  crystal  facets  ; show  of  dead  oil  at  4638  feet  4635  4651 

2 Sandstone,  fine-  to  medium-grained,  grayish-brown,  calcareous  4651  4653 

9 Limestone,  fine,  crystalline,  grayish-brown,  sandy  4653  4662 

Helderberg  group,  105-(-  feet. 

13  Limestone,  very  fine,  crystalline,  dark  grayish-brown,  somewhat 

cherty  4662  4675 

22  Limestone,  very  fine,  dense,  very  dark  grayish-brown  ; show  of 

oil  at  4683  feet  4675  4697 

3 Limestone,  very  fine,  crystalline,  light  grayish-brown,  somewhat 

cherty  4697  4700 

9 Limestone,  very  fine,  dense,  dark  brownish-gray  4700  4709 

18  Limestone,  very  fine,  crystalline,  very  dark  brownish-gray  ....  4709  4727 

16  Limestone,  very  fine,  dense,  very  dark  brownish-gray  ; good  show 

of  gas  at  4735  feet  4727  4743 

24  L’mesfone,  very  fine,  crystalline,  very  dark  brownish-gray  ; very 

good  show  of  gas  at  4748  feet  4743  4767 

Total  depth  4767 
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Section  No.  4 


Log  of  Jas.  11.  Duff  and  Jiio.  T.  (lalcii'n  Janioff  L.  Tennis  Heirs  Xo.  1 irell, 
South  Beaver  Townshii),  Beaver  Countij,  Pa. 

Drilled  to  depth  of  4613  feet.  Oct.  6,  1937  to  Dec.  15,  1937. 

Deepened  to  6822  feet.  Feb.  21,  1940  to  April  26,  1940. 

Elevation,  982.6  feet  above  sea  level. 


Thick- 
ness Depth  in  feet 

Feet  Description  of  strata  Top  Bottom 

Allegheny  formation,  123  feet. 

44  Sandstone,  medium-grained,  light  greenish-gray,  stained  yellow- 
ish-brown by  weathering  0 44 

40  Sandstone,  fine-grained,  light  greenish-gray,  containing  abundant 

muscovite  44  84 

21  Shale,  dark  greenish-gray  84  105 

5 Shale,  dark  greenish-gray,  with  some  interbedded  very  dark 

gray  shaie  105  110 

5 Siltstone,  brownish-gray  110  115 

8 Shale,  dark  gray,  sandy,  with  some  interbedded  brown  clay- 

stone  115  123 

Pottsville  series,  208  feet. 

11  Sandstone,  medium-grained,  light  greenish-gray,  with  some  inter- 
bedded dark  gray  shale  123  134 

7 Sandy  shale,  dark  greenish-gray  134  141 

10  Shale,  very  dark  gray  141  151 

6 Limestone,  very  fine,  dense,  dark  brownish-gray,  containing 

abundant  shell  fragments  151  157 

6 Shale,  very  dark  gray  157  163 

14  Shale,  dark  gray,  sandy  163  177 

4 Shale,  dark  gray  177  181 

2 Limestone,  very  fine,  dense,  dark  brownish -gray  181  183 

6 Claystone,  brownish-gray  183  189 

6 Shale,  dark  gray,  sandy  189  195 

3 Coal  ; water  rose  80  feet  in  hole  195  198 

9 Claystone,  light  brownish-gray  198  207 

3 Sandstone,  fine-grained,  light  greenish-gray  207  210 

8 Shale,  dark  gray,  sandy  210  218 

8 Claystone,  gray  218  226 

9 Shale,  gray  sandy  226  235 

20  Sandstone,  fine-  to  medium-grained,  light  gray  235  255 

47  Sandstone,  medium-grained,  light  gray,  almost  white ; show  of 

oil  281-302  255  302 

6 Shale,  very  dark  gray  302  308 

8 Sandstone,  medium-grained,  light  gray,  almost  white  308  316 

15  Sandstone,  fine-  to  medium-grained,  light  gray,  almost  w'hite  . . 316  331 

Mississippian  system,  466  feet. 

4 Sandy  shale,  greenish-gray  331  335 

2 Shale,  brick  red  335  337 

33  Shale,  greenish-gray  337  370 

24  Siltstone,  greenish-gray,  with  some  interbedded  dark  gray  shale  370  394 

20  Shale,  greenish-gray,  sandy  394  414 

14  Shale,  dark  gray,  sandy  414  428 

17  Sandstone,  fine-  to  medium-grained,  light  greenish-gray,  slightly 

calcareous  ; show  of  gas  428-434  428  445 

12  Shale,  dark  greenish-gray,  sandy,  with  some  interbedded  very 

fine-grained,  dark  greenish-gray  sandstone  445  457 

13  Sandstone,  very  fine-grained,  greenish-gray,  with  some  inter- 
bedded dark  greenish-gray,  sandy  shale  457  470 

115  Shale,  greenish  to  dark  greenish-gray,  sandy  470  585 

11  Sandstone,  very  fine-grained,  greenish-gray  585  596 

8 Shale,  dark  greenish-gray,  sandy  596  604 

24  Sandstone,  very  fine-grained,  light  greenish-gray,  with  a little 

interbedded  dark  greenish-gray  shale;  show  of  oil  at  612-620  604  628 

8 Siltstone,  greenish-gray  628  636 

18  Shale,  dark  greenish-gray,  sandy  636  654 

15  Sandstone,  very  fine-grained,  greenish-gray,  with  some  inter- 
bedded dark  gray  sandy  shale  654  669 

6 Siltstone,  greenish-gray  669  675 

9 Shale,  dark  gray,  sandy  675  684 

Top  of  Berea  sandstone  684 

9 Sandstone,  very  fine-grained,  light  brownish-gray  684  693 

27  Sandstone,  very  fine-grained,  light  gray  693  720 

Bottom  of  Berea  sandstone  720 

17  Shale,  dark  gray,  with  some  interbedded  greenish-gray  siltstone  720  737 
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Thick- 

ness 

Feet  Description  of  strata 

3 Sandstone,  very  fine-grained,  greenish  gray,  show  of  gas  and  salt 

water  

10  Shale,  dark  gray,  sandy  

Top  of  Gas  sand 

4 Sandstone,  very  fine-grained,  greenish-gray  

8 Sandstone,  medium-  to  coarse-grained,  light  gray,  with  some 

interbedded  dark  gray  shale  

21  Sandstone,  medium-  to  coarse-grained,  light  gray,  with  some 
salt  water,  768-777  ; water  rose  within  70  feet  of  top  of  hole  . . 
14  Sandstone,  medium-grained,  light  gray,  with  considerable  inter- 
bedded dark  greenish-gray  shale  

Bottom  of  Gas  sand 
Upper  Devonian  series,  3452  feet- 

25  Shale,  dark  greenish-gray,  sandy  

7 Shale,  dark  greenish-gray,  sandy,  with  some  interbedded 

purplish-gray  shale  

7 Shale,  dark  greenish-gray,  sandy  

18  Shale,  dark  grayish-purple,  with  a little  interbedded  dark  green- 
ish-gray sandy  shale  

8 Shale,  dark  purplish-gray  

6 Shale,  dark  purplish-gray,  sandy,  with  some  Interbedded  dark 

greenish-gray  shale 

12  Shale,  dark  grayish-purple,  with  some  interbedded  dark  green- 
ish-gray shale  

5 Siltstone,  dark  greenish-  and  purplish-gray  

14  Shale,  dark  purplish-gray  

14  Shale,  dark  greenish-gray,  in  part  sandy 

14  Shale,  dark  greenish-gray,  sandy,  interbedded  with  dark 

purplish-gray  shale  

8 Siltstone,  greenish-gray,  with  considerable  interbedded  dark 
gray  shale  

137  Shale,  dark  gray,  with  some  interbedded  greenish-gray  siltstone 

29  Shale,  purplish  gray  

60  Shale,  dark  gray  

38  Shale,  dark  gray,  with  some  interbedded  greenish-gray  siltstone 

54  Shale,  dark  greenish-gray  

24  Shale,  greenish-gray,  sandy  

13  Sandstone,  very  fine-grained,  light  greenish-gray,  slightly  calcar- 
eous, with  a little  interbedded  dark  gray  shale  

33  Siltstone,  light  greenish-gray,  with  a little  interbedded  dark  gray 

shale  

28  Shale,  greenish-gray,  sandy  

132  Shale,  gray,  with  some  interbedded  greenish-gray  sandy  shale 

52  Shale,  greenish-gray,  sandy  

44  Shale,  gray,  with  some  interbedded  greenish-gray  sandy  shale 

15  Siltstone,  greenish-gray,  with  some  interbedded  gray  shale  .... 

55  Shale,  gray,  with  some  interbedded  greenish-gray  sandy  shale 
99  Shale,  greenish-gray,  sandy,  with  some  interbedded  dark  gray 

shale  

34  Shale,  dark  gray,  with  some  interbedded  greenish-gray  sandy 

shale  

11  Shale,  gray  to  dark  gray  

43  Shale,  dark  gray,  with  a little  interbedded  greenish-gray  silt- 
stone   

14  Siltstone,  greenish-gray,  with  some  interbedded  dark  gray  shale 
17  Shale,  greenish-gray,  sandy,  containing  fragments  of  shells  .... 
66  Shale,  dark  gray,  with  a little  Interbedded  greenish-gray  sandy 

shale  

63  Shale,  dark  gray  

27  Shale,  greenish-gray,  sandy,  with  some  interbedded  dark  gray 

shale  

14  Siltstone,  greenish-gray,  with  some  interbedded  dark  gray  shale 
55  Shale,  dark  gray,  with  some  interbedded  greenish-gray  siltstone 
63  Shale,  greenish-gray,  sandy,  with  considerable  interbedded  dark 

gray  shale  

49  Siltstone,  greenish-gray,  with  considerable  interbedded  dark  gray 

shale  

76  Shale,  dark  gray,  with  some  interbedded  greenish-gray  siltstone 
14  Siltstone,  greenish-gray,  with  considerabie  interbedded  dark 

gray  shale 

371  Shale,  dark  gray,  with  some  interbedded  greenish-gray  siltstone 

138  Shale,  gray  to  dark  gray  

108  Shale,  gray  

23  Shale,  dark  gray  

235  Shale,  gray  

29  Shale,  grayish-black,  with  some  interbedded  gray  shale  

278  Shale,  gray  

26  Shale,  gray,  with  some  interbedded  greenish-gray  sandy  shale 

13  Shale,  dark  gray  

82  Shale,  gray  


Depth  in  feet 


Top 

Bottom 

737 

740 

740 

750 

750 

750 

754 

754 

762 

762 

783 

783 

797 

797 

797 

822 

822 

829 

829 

836 

836 

854 

854 

862 

862 

868 

868 

880 

880 

885 

885 

899 

899 

913 

913 

927 

927 

935 

935 

1072 

1072 

1101 

1101 

1161 

1161 

1199 

1199 

1253 

1253 

1277 

1277 

1290 

1290 

1323 

1323 

1351 

1351 

1483 

1483 

1535 

1535 

1579 

1579 

1594 

1594 

1649 

1649 

1748 

1748 

1782 

1782 

1793 

1793 

1836 

1836 

1850 

1850 

1867 

1867 

1933 

1933 

1996 

1996 

2023 

2023 

2037 

2037 

2092 

2092 

2155 

2155 

2204 

2204 

2280 

2280 

2294 

2294 

2665 

2665 

2803 

2803 

2911 

2911 

2934 

2934 

3169 

3169 

3198 

3198 

3476 

3476 

3502 

3502 

3515 

3515 

3597 

14 


Thick- 
ness Depth 

Feet  Description  of  strata  Top 

61  Shaie,  dark  gray  3597 

12  Shale,  gray  3658 

97  Shale,  dark  gray  3670 

23  Shale,  gray,  with  some  interbedded  very  dark  gray  shale 3767 

60  Shale,  dark  gray,  with  some  interbedded  very  dark  gray  shale  3790 

26  Shale,  gray,  with  a little  interbedded  very  dark  gray  shale  3850 

13  Shale,  very  dark  gray  3876 

11  Shale,  gray  3889 

13  Shale,  grayish-black  3900 

29  Shale,  dark  gray,  with  some  interbedded  brownish-black  shale  . . 3913 

33  Shale,  brownish-black,  with  some  interbedded  dark  gray  shale  . . 3942 

60  Shale,  brownish-black  3975 

53  Shale,  very  dark  gray 4035 

37  Shale,  grayish-black  4088 

30  Shale,  very  dark  gray,  very  slightly  calcareous 4125 

10  Shale,  brownish-black,  slightly  calcareous  4155 

31  Shale,  very  dark  gray,  very  slightly  calcareous  ; gas  pocket  at 

4175  4165 

19  Shale,  brownish-black,  slightly  calcareous  4196 

28  Shale,  brownish-black,  somewhat  calcareous  4215 

6 Limestone,  very  fine,  dense,  grayish  brown,  with  some  inter- 

bedded brownish-black,  somewhat  calcareous  shale,  Tully 
limestone  4243 

Hamilton  group,  156  feet. 

17  Shale,  grayish-black,  slightly  calcareous  4249 

3 Shale,  grayish-black,  somewhat  calcareous,  gas  pocket  at  4269  4266 

17  Shale,  grayish-black,  somewhat  calcareous,  with  some  inter- 
bedded very  fine,  dense,  grayish-brown  limestone  4269 

9 Shale,  grayish-black,  slightly  calcareous  4286 

5 Shale,  very  dark  gray  ; gas  pocket  at  4300  4295 

48  Shale,  grayish-black,  slightly  calcareous ; gas  pockets  at  4312 

and  4345  4300 

16  Shale,  very  dark  gray,  slightly  calcareous  ; gas  pockets  at  4349 

and  4363  4348 

15  Shale,  grayish-black,  slightly  calcareous  ; gas  pockets  at  4368 

and  4373  4364 

7 Shale,  black,  slightly  calcareous  4379 

19  Shale,  brownish-black,  calcareous  4386 

Onondaga  limestone,  194  feet. 

5 Limestone,  very  fine,  dense,  dark  grayish-brown  4405 

61  Limestone,  very  fine,  dense,  grayish  to  dark  grayish-brown,  con- 
taining considerable  light  bluish-  and  brownish-gray  chert  ....  4410 

54  Limestone,  very  fine,  dense,  light  grayish-brown,  somewhat 

magnesian,  containing  a great  deal  of  light  bluish-  and  brown- 
ish gray  chert  4471 

5 Limestone,  very  fine,  dense,  grayish  to  dark  grayish-brown,  con- 
taining considerable  dark  brownish-gray  chert  4525 

17  Limestone,  very  fine,  dense,  light  grayish-brown,  somewhat  mag- 
nesian, containing  considerable  light  brownish-gray  chert 4530 

48  Limestone,  very  fine,  dense,  grayish  to  dark  grayish-brown,  con- 
taining a great  deal  of  light  brownish-gray  chert 4547 

4 Limestone,  very  fine,  dense,  dark  grayish-brown,  containing  a 

great  deal  of  light  brownish-gray  chert,  and  considerable  inter- 
bedded glauconitic,  calcareous  siltstone  4595 

Oriskany  sandstone,  71  feet. 

6 Sandstone,  fine  to  medium-grained,  grayish  to  dark-grayish 

brown,  calcareous ; some  of  quartz  grains  well  rounded  and 
frosted  4599 

8 Sandstone,  fine-  to  medium-grained,  light  gray,  calcareous  ; some 

of  quartz  grains  well  rounded  and  frosted,  some  show  secondary 
crystal  facets  ; gas,  4607-4613  4605 

20  Sandstone,  medium-grained,  light  gray,  slightly  calcareous  ....  4613 

16  Sandstone,  fine-grained,  light  gray,  slightly  calcareous 4633 

2 Sandstone,  fine-  to  very  fine-grained,  light  gray,  somewhat  cal- 
careous   4649 

3 Sandstone,  very  fine-grained,  light  brownish-gray,  somewhat  cal- 
careous   4651 

4 Sandstone,  very  fine-grained,  grayish-brown,  calcareous  4654 

7 Sandstone,  very  fine-grained,  dark  grayish-brown,  calcareous  . . 4658 

5 Sandstone,  very  fine-grained,  dark  grayish-brown,  somewhat 

calcareous  4665 

Helderberg  group,  200  feet. 

19  Limestone,  very  fine,  crystaliine,  dark  grayish-brown,  containing 

considerable  light  brownish  to  brownish-gray  chert  4670 

11  Limestone,  very  fine,  crystalline,  light  grayish  to  grayish-brown, 
containing  considerable  light  brownish-gray  chert  ; fragments  of 

shells  present  4689 


in  feet 
Bottom 

3658 

3670 

3767 

3790 

3850 

3876 

3889 

3900 

3913 

3942 

3975 

4035 

4088 

4125 

4155 

4165 

4196 

4215 

4243 


4249 


4266 

4269 

4286 

4295 

4300 

4348 

4364 

4379 

4386 

4405 


4410 

4471 


4525 

4530 

4547 

4595 


4599 


4605 


4613 

4633 

4649 

4651 

4654 

4658 

4665 

4670 


4689 


4700 


15 


Thick- 

ness 

Feet  Description  of  strata 

15  Limestone,  very  fine,  dense,  very  dark  grayish-brown,  argil- 
laceous   

11  Limestone,  very  fine,  crystalline,  light  grayish-brown,  argil- 

laceous ; containing  some  light  bluish-  and  brownish-gray  chert 

10  Limestone,  very  fine,  crystalline,  dark  grayish-brown,  argil- 

laceous : containing  some  light  bluish-  and  brownish-gray  chert 
8 Limestone,  very  fine,  crystalline,  light  brownish  to  brownish- 
gray,  argillaceous  ; containing  some  light  bluish-  and  brownish- 

gray  chert  

28  Limestone,  very  fine,  crystalline,  silty ; containing  some  light 
grayish-brown  chert ; fragments  of  shells  

21  Limestone,  very  fine,  dense,  very  dark  brownish-gray,  argil- 

laceous ; fragments  of  shells ; insoluble  residue  contains  fossil 
molds  

18  Limestone,  very  fine,  crystalline,  grayish  to  dark  grayish-brown, 

slightly  sandy  and  argillaceous  I 

8 Limestone,  very  fine,  dense,  dark  brownish-gray,  slightly  argil- 
laceous   

16  Limestone,  very  fine,  crystalline,  dark  grayish-brown,  containing 

fragments  of  shells  

15  Limestone,  very  fine,  dense,  brownish  to  dark  brownish-gray, 

somewhat  magnesian  

20  Limestone,  very  fine,  crystalline,  dark  brownish-gray,  somewhat 
magnesian  

Upper  Silurian  series,  1145  feet. 

19  Limestone,  very  fine,  dense,  light  gray,  argillaceous  and  mag- 
nesian   

22  Limestone,  very  fine,  dense,  dark  to  very  dark  grayish-brown, 

argillaceous  and  somewhat  magnesian 

19  Limestone,  very  fine,  dense,  dark  brownish-gray,  argillaceous ; 
contains  a little  grayish-brown  chert ; fragments  of  shells  .... 

Top  of  Salina  group 

64  Limestone,  very  fine,  dense,  very  dark  brownish-gray,  argil- 

laceous and  somewhat  magnesian  ; contains  considerable  very 
fine,  crystalline,  light  gray  anhydrite  

6 Anhydrite,  very  fine,  crystalline,  dark  brownish-gray,  with  some 

associated  magnesian  limestone  

33  Limestone,  very  fine,  dense,  very  dark  grayish-brown,  argil- 

laceous and  somewhat  magnesian,  containing  considerable  very 
fine  crystalline,  brownish-gray  anhydrite  . 

20  Dolomite,  very  fine,  dense,  dark  grayish-brown  

7 Limestone,  very  fine,  dense,  very  dark  brownish-gray  

53  Limestone,  very  fine,  dense,  very  dark  brownish-gray,  argil- 

laceous and  somewhat  magnesian,  containing  a little  very  fine 
crystalline,  light  brownish-gray  anhydrite  

47  Salt,  coarse,  crystalline,  light  gray  

16  Clay,  grayish-brown,  somewhat  dolomitic  ; containing  consider- 
able anhydrite  

21  Salt,  coarse,  crystalline,  light  gray,  with  some  interbedded, 

grayish-brown,  somewhat  calcareous  clay  

31  Salt,  coarse,  crystalline,  light  gray  

52  Limestone,  very  fine,  dense,  dark  to  very  dark  brownish-gray, 
argillaceous  and  somewhat  magnesian,  containing  considerable 
very  fine,  crystalline,  light  brownish-gray  anhydrite  

8 Salt,  coarse  crystalline,  light  gray  

41  Dolomite,  very  fine,  dense,  grayish  to  dark  grayish-brown,  argil- 
laceous, containing  some  very  fine  crystalline,  light  brownish- 
gray  anhydrite  

21  Limestone,  very  fine,  dense,  dark  grayish-brown,  argillaceous 
and  somewhat  magnesian,  containing  a great  deal  of  very  fine 

crystalline,  light  brownish-gray  anhydrite  

3 Salt,  coarse,  crystalline,  light  gray  

35  Dolomite,  very  fine,  dense,  grayish-brown,  argillaceous,  contain- 
ing considerable  very  fine,  crystalline  anhydrite  

12  Limestone,  very  fine,  dense,  somewhat  argillaceous  and  mag- 

nesian, containing  a great  deal  of  very  fine,  crystalline,  light 
brownish-gray  anhydrite  

25  Limestone,  very  fine,  dense,  dark  grayish-brown,  argillaceous 

and  magnesian,  containing  considerable  very  fine  crystalline, 
brownish-gray  anhydrite • 

37  Limestone,  very  fine,  dense,  very  dark  grayish-brown,  argil- 
laceous and  magnesian,  containing  some  anhydrite  

3 Salt,  coarse,  crystalline,  light  gray  

3 Clay,  dark  grayish-brown  • 

26  Limestone,  very  fine,  dense,  very  dark  grayish-brown,  argil- 

laceous and  magnesian  ; containing  considerable  very  fine 
crystalline,  light  gray  anhydrite  

7 Salt,  medium  crystalline,  light  gray  

12  Clay,  dark  grayish-brown,  dolomitic  


Depth  in  feet 


Top 

Bottom 

4700 

4715 

4715 

4726 

4726 

4736 

4736 

4744 

4744 

4772 

4772 

4793 

4793 

4811 

4811 

4819 

4819 

4835 

4835 

4850 

4850 

4870 

4870 

4889 

4889 

4911 

4911 

4930 

4930 

4930 

4994 

4994 

5000 

5000 

5033 

5033 

5053 

5053 

5060 

5060 

5113 

5113 

5160 

5160 

5176 

5176 

5197 

5197 

5228 

5228 

5280 

5280 

5288 

5288 

5329 

5329 

5350 

5350 

5353 

5353 

5388 

5388 

5400 

5400 

5425 

5425 

5462 

5462 

5465 

5465 

5468 

5468 

5494 

5494 

5501 

5501 

5513 
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Thick- 

ness 

Feet 

10 

12 

26 

20 


80 


19 


20 

85 


7 

31 

22 


9 

21 


23 

56 


32 

29 


50 

5 

14 

5 

104 

21 

59 

20 


18 


21 

8 

20 

23 

11 

35 

93 

23 

19 

9 

15 


Depth 


Description  of  strata  Top 

Salt,  coarse  crystalline,  light  gray  5513 

Limestone,  very  fine,  dense,  dark  grayish-brown,  argillaceous 

and  magnesian,  containing  considerable  anhydrite 5523 

Clay,  brownish-gray,  calcareous  5535 

Limestone,  very  fine,  dense,  dark  grayish-brown,  argillaceous 
and  magnesian,  containing  considerable  very  fine,  crystalline, 

light  brownish-gray  anhydrite  5561 

Limestone,  very  fine,  dense,  dark  to  very  dark  grayish-brown, 
argillaceous  and  magnesian,  containing  considerable  very  fine, 

crystalline,  light  brownish-gray  anhydrite  5581 

Dolomite,  very  fine,  dense,  very  dark  grayish-brown,  argillaceous, 
containing  considerable  very  fine  crystalline,  brownish-gray 

anhydrite  5661 

Limestone,  very  fine,  dense,  very  dark  grayish-brown,  mag- 
nesian, containing  a little  anhydrite 5680 

Limestone,  very  fine,  dense,  dark  grayish-brown,  argillaceous 
and  magnesian,  containing  considerable  very  fine  crystalline 

anhydrite  5700 

Shale,  gray,  dolomitic,  with  some  interbedded  very  fine,  dense, 

dark  grayish-brown  magnesian  limestone  5785 

Shale,  light  greenish-gray,  dolomitic,  with  some  interbedded 

very  fine,  crystalline,  gray  anhydrite  5792 

Limestone,  very  fine,  dense,  dark  brownish-gray,  silty  and 
argillaceous,  containing  some  very  fine,  crystalline,  brownish- 

gray  anhydrite  5823 

Shale,  light  greenish-gray,  somewhat  dolomitic  5845 

Limestone,  very  fine,  dense,  very  dark  grayish-brown,  argil- 
laceous and  somewhat  magnesian,  containing  considerable  very 

fine,  crystalline,  light  gray  to  brownish-gray  anhydrite  5854 

Shale,  dark  brownish-gray,  dolomitic  5875 

Limestone,  very  fine,  dense,  dark  to  very  dark  grayish-brown, 
argillaceous  and  somewhat  magnesian,  containing  some  very 

fine,  crystalline,  brownish-gray  anhydrite  5898 

Shale,  dark  brownish-gray,  dolomitic,  containing  some  very  fine, 

crystalline,  brownish-gray  anhydrite  5954 

Limestone,  very  fine,  dense,  very  dark  grayish-brown,  argil- 
laceous and  magnesian,  containing  some  very  fine,  crystalline, 

brownish-gray  anhydrite  5986 

Bottom  of  Salina  group 


Middle  Silurian  series,  573  feet. 


Top  of  Lockport  dolomite  6015 

Dolomite,  very  fine,  cyrstalline,  very  dark  grayish-brown  ....  6015 

Dolomite,  very  fine,  crystalline,  light  grayish  to  grayish-brown  6065 

Dolomite,  very  fine,  crystalline,  dark  grayish-brown  6070 

Dolomite,  very  fine,  crystalline,  light  grayish-brown  6084 

Dolomite,  very  fine,  crystalline,  dark  grayish-brown  6089 

Dolomite,  very  fine,  crystalline,  very  dark  grayish-brown,  some- 
what argillaceous  6193 

Dolomite,  very  fine,  crystalline,  very  dark  grayish-brown  : very 

small  show  of  gas  at  6260  6214 

Dolomite,  very  fine,  crystalline,  light  to  dark  grayish-brown, 

somewhat  argillaceous  6273 

Bottom  of  Lockport  dolomite 

Top  of  Clinton  group  6293 

Shale,  very  dark  brownish-gray,  dolomitic,  wdth  some  inter- 
bedded very  fine,  crystalline,  brownish-gray  magnesian  lime- 
stone   6293 

Limestone,  very  fine,  crystalline,  light  grayish-brown,  magnesian  6311 

Shale,  dark  browmish-gray,  dolomitic  ; with  some  interbedded 

very  fine,  crystalline,  light  grayish-brown,  magnesian  limestone  6332 

Dolomite,  very  fine,  crystalline,  light  brownish-gray  6340 

Shale,  gray  with  a little  interbedded,  very  fine,  dense,  brownish- 

gray,  magnesian  limestone 6360 

Shale,  gray  6383 

Shale,  gray,  very  slightly  calcareous  6394 

Shale,  greenish-gray  6429 

Shale,  greenish-gray,  with  a little  interbedded,  very  fine,  dense, 

gray  limestone  6522 

Shale,  greenish-gray,  with  some  interbedded  very  fine,  dense, 

brownish-gray  limestone  6545 

Shale,  greenish-gray,  with  a little  interbedded  very  fine,  dense, 

light  gray  limestone  6564 

Limestone,  very  fine,  dense,  brownish-gray,  silty,  with  some 
interbedded  greenish-gray  shale  and  red  oolitic  hematite  ....  6573 


in  feet 
Bottom 

5523 

5535 

5561 


5581 


5661 


5680 

5700 


5785 

5792 

5823 


5845 

5854 


5875 

5898 


5954 

5986 


6015 

6015 


6065 

6070 

6084 

6089 

6193 

6214 

6273 

6293 

6293 


6311 

6332 

6340 

6360 

6383 

6394 

6429 

6522 

6545 

6564 

6573 

6588 


17 


Thick- 
ness Depth 

Feet  Description  of  strata  Top 

Bottom  of  Ciinton  group 
Lower  Silurian  series,  173  feet. 

Top  of  Red  Medina  or  Grimsby  6588 

6 Sandstone,  very  fine-grained,  dark  gray  with  some  interbedded 

dark  gray  shale  6588 

4  Sandstone,  very  fine,  dark  reddish-gray  with  some  interbedded 

dark  gray  shale  6594 

8 Sandstone,  very  fine-grained,  dark  gray,  with  some  interbedded 

dark  gray  shale  6598 

4 Shale,  greenish-gray  6606 

7 Shale,  brick-red,  sandy  6610 

10  Shale,  brick-red  6617 

20  Shale,  brick-red,  sandy  6627 

4 Sandstone,  very  fine-grained,  light  greenish-gray,  hard  6647 

12  Sandstone,  very  fine-grained,  light  greenish-gray  and  pale  pink, 

hard  6651 

Bottom  of  Red  Medina  or  Grimsby 
Top  of  White  Medina  or  Whirlpool  6663 

7 Sandstone,  very  fine-grained,  light  gray,  hard  6663 

2 Sandstone,  very  fine-grained,  light  gray,  with  a little  inter- 
bedded greenish-gray  shale  6670 

18  Sandstone,  very  fine-grained,  light  gray,  hard  6672 

3 Sandstone,  very  fine-grained,  light  gray,  hard,  with  a little 

interbedded  greenish-gray  and  dark  gray  shale  6690 

2 Sandstone,  very  fine-grained,  light  gray,  hard  6693 

4 Sandstone,  very  fine-grained,  light  gray,  hard,  with  some  inter- 
bedded greenish-gray  and  very  dark  gray  shale  6695 

5 Sandstone,  very  fine-grained,  light  gray,  hard  6699 

3 Shale,  dark  gray  6704 

17  Sandstone,  very  fine-grained,  light  gray,  hard  6707 

26  Shale,  gray,  with  a little  interbedded  very  fine-grained,  light 

gray,  hard  sandstone  6724 

11  Sandstone,  very  fine-grained,  light  gray,  hard  6750 

Bottom  of  White  Medina  or  Whirlpool 

Top  of  Queenston  shale  6761 

31  Shale,  dark  gray  6761 

30  Shale,  brick-red  6792 

Total  depth  


Section  No.  5 

Log  of  Colitmhian  Fuel  Corporation’s  Ahhie  Linnenl)rinli  et  al.  No. 
Rochester  ToivnsMp,  Beaver  County,  Pa. 


Drilled  in  1939.  Elevation,  888.9  feet. 

Allegheny  formation,  239  feet. 

10  No  samples  0 

34  Shale,  very  dark  gray,  sandy  10 

2 Coal,  Lower  Freeport  44 

2 Shale,  black  46 

4 Limestone,  very  fine,  dense,  brownish-gray  48 

14  Sandstone,  medium-grained,  greenish-gray,  micaceous  52 

7 Shale,  very  dark  gray,  sandy  66 

2 Shale,  black  73 

13  Shale,  dark  gray,  sandy  with  some  interbedded  medium-grained, 

dark  gray  sandstone  ; 7 bailers  fresh  water  per  hour,  85-88  . . 75 

2 Coal  88 

2 Clay,  brownish-gray  90 

7 Sandstone,  fine-grained,  light  brownish-gray  92 

7 Sandstone,  fine-grained,  light  greenish-gray  99 

1 Coal  106 

18  Shale,  grayish-black  107 

13  Sandstone,  medium-grained,  light  gray,  containing  abundant 

muscovite  125 

7 Sandstone,  medium-grained,  greenish-gray,  somewhat  calcareous 

and  containing  abundant  muscovite  138 

10  Sandstone,  fine-grained,  greenish-gray,  containing  abundant 

muscovite  145 

6 Shale,  very  dark  gray,  sandy  155 

28  Shale,  dark  gray,  sandy  161 

33  Sandstone,  medium-grained,  light  greenish-gray,  micaceous  . . 189 

15  Shaie,  very  dark  gray,  sandy  222 

2 Shale,  black  237 

Pottsville  series,  187  feet. 

6 Sandstone,  fine-grained,  greenish-gray  239 

7 Sandstone,  fine-  to  medium-grained,  light  gray  245 


in  feet 
Bottom 

6588 


6594 

6598 

6606 

6610 

6617 

6627 

6647 

6651 

6663 

6663 


6670 

6672 

6690 

6693 

6695 

6699 

6704 

6707 

6724 

6750 

6761 

6761 


6792 

6822 

6822 


1 well. 


10 

44 

46 

48 

52 

66 

73 

75 

88 

90 

92 

99 

106 

107 

125 

138 

145 

155 

161 

189 

222 

237 

239 


245 

252 
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Thick- 

ness 

Feet  Description  of  strata 

20  Sandstone,  fine-  to  medium-grained,  white  

25  Sandstone,  coarse-grained,  white,  containing  quartz  granuies 

up  to  3 millimeters  in  diameter  ; 5 bailers  fresh  water  per  hour, 
282-297  

6 Shale,  very  dark  gray 

1 Shale,  black  

2 Coal  

16  Shale,  very  dark  gray  

1 Shale,  grayish-black  

1 Limestone,  very  fine,  dense,  dark  brownish-gray  

2 Clay,  light  brownish-gray  

1 Limestone,  very  fine,  dense,  dark  brownish-gray  

4  Shale,  very  dark  gray  

14  Shale,  dark  to  very  dark  gray  

7 Sandstone,  fine  to  medium-grained,  greenish-gray,  with  some 

interbedded  grayish-black  shale  

7 Shale,  very  dark  gray,  sandy 

6 Shale,  very  dark  gray,  with  some  interbedded  medium-grained, 

dark  gray  sandstone  

17  Shale,  very  dark  gray,  sandy,  with  a little  interbedded  fine-  to 

medium-grained,  light  greenish-gray  sandstone  

12  Sandstone,  fine-  to  medium-grained,  light  gray,  with  some 

interbedded  very  dark  gray  sandy  shale  

26  Shale,  very  dark  gray,  sandy  

4 Sandstone,  medium-grained,  dark  greenish-gray  

2 Shale,  grayish-black  

Mississippian  system,  604  feet. 

18  Sandstone,  medium-grained,  white,  moderately  friable  with  a 

little  interbedded  very  dark  gray  shale  

90  Sandstone,  medium-grained,  white,  moderately  friable,  contain- 
ing a little  muscovite  

13  Sandstone,  medium-grained,  light  gray  to  white,  with  some  inter- 
bedded dark  greenish-gray  sandy  shale  

3 Shale,  dark  greenish-gray,  sandy  

12  Sandstone,  very  fine-grained,  dark  greenish-gray,  with  a little 

interbedded  dark  greenish-gray  sandy  shale  

26  Shale,  dark  greenish-gray,  with  a little  interbedded  very  fine- 
grained, greenish-gray  sandstone  

5 Shale,  dark  greenish-gray,  sandy  

13  Sandstone,  fine-  to  medium-grained,  light  greenish-gray,  with 

a little  interbedded  dark  greenish-gray  shale,  fragments  of 
shells  in  sandstone  

12  Shale,  dark  gray,  with  some  interbedded  fine-  to  medium- 
grained, greenish-gray  sandstone  

13  Shale,  dark  greenish-gray,  sandy,  with  some  interbedded  fine- 
grained, greenish-gray  sandstone  

4 Shale,  dark  gray  

8 Sandstone,  fine-grained,  light  greenish-gray,  with  a little  inter- 
bedded dark  gray  shale  

19  Sandstone,  fine-  to  medium-grained,  light  greenish-gray  

6 Sandstone,  fine-  to  medium-grained,  light  gray,  calcareous  .... 

10  Sandstone,  fine-grained,  light  gray,  sliglitly  calcareous  

22  Shale,  dark  gray,  with  some  interbedded  greenish-gray  sandy 

shale  

6 Siltstone,  dark  greenish-gray 

8 Shale,  dark  gray  

14  Shale,  dark  greenish-gray,  sandy  

24  Shale,  dark  greenish-gray,  sandy,  with  considerable  interbedded 

dark  gray  shale  

38  Siltstone,  greenish-gray,  with  some  interbedded  dark  gray  shale 
14  Sandstone,  very  fine-grained,  light  greenish-gray,  somewhat  cal- 
careous   

19  Shale,  dark  gray,  with  some  interbedded  greenish-gray  sandy 
shale  

9 Sandstone,  very  fine-grained,  greenish-gray,  with  some  inter- 
bedded dark  gray  shale  

7 Siltstone,  dark  greenish-gray,  with  some  interbedded  dark  gray 

shale  

7 Sandstone,  very  fine-grained,  greenish-gray,  with  a little  inter- 
bedded dark  gray  shale  

19  Shale,  very  dark  gray,  with  a little  intrebedded,  greenish-gray 
siltstone  

Top  of  Berea  sandstone 

44  Sandstone,  very  fine-grained,  light  greenish-gray,  with  a little 

interbedded  dark  gray  shale  

14  Sandstone,  very  fine-grained,  light  greenish-gray,  with  consider- 
able interbedded  dark  greenish-gray  sandy  shale  

26  Sandstone,  fine-grained,  light  greenish-gray  

7 Sandstone,  fine-grained,  light  greenish-gray,  with  considerable 
interbedded  very  dark  gray  shale  


Depth 

in  feet 

Top 

Bottom 

252 

272 

272 

297 

297 

303 

303 

304 

304 

306 

306 

322 

322 

323 

323 

324 

324 

326 

326 

327 

327 

331 

331 

345 

345 

352 

352 

359 

359 

365 

365 

382 

382 

394 

394 

420 

420 

424 

424 

426 

426 

444 

444 

534 

534 

547 

547 

550 

550 

562 

562 

588 

588 

593 

593 

606 

606 

618 

618 

631 

631 

635 

635 

643 

643 

662 

662 

668 

668 

678 

678 

700 

700 

706 

706 

714 

714 

728 

728 

752 

752 

790 

790 

804 

804 

823 

823 

832 

832 

839 

839 

846 

846 

865 

865 

865 

909 

909 

923 

923 

949 

949 

956 
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Thick. 

ness 

Feet 

4 
7 

18 

10 

16 

19 

7 

20 
18 

6 

12 

20 

11 

8 

8 

13 

24 

7 

21 

13 

14 

6 

6 

30 

6 

17 

6 

5 
30 

17 

18 

52 

30 

10 

39 

13 

36 

98 

13 
12 

14 


Depth 


Description  of  strata  Top 

Sandstone,  fine-  to  medium-grained,  light  greenish-gray,  with 

some  interbedded  very  dark  gray  shale  ; salt  water  at  956  ....  956 

Sandstone,  fine-  to  medium-grained,  light  greenish-gray,  with  a 

great  deal  of  interbedded  very  dark  gray  shale 960 

Bottom  of  Berea  sandstone 

Top  of  Gas  sand  967 

Sandstone,  fine-  to  medium-grained,  white.  Hole  filled  with  salt 

water  at  975  feet 967 

Sandstone,  medium-grained,  white  985 

Sandstone,  medium-  to  coarse-grained,  white  995 

Sandstone,  medium-grained,  white  1011 

Bottom  of  Gas  sand 

Upper  Devonian  series,  3778  feet. 

Shale,  dark  greenish-gray,  sandy  1030 

Siltstone,  dark  purplish-gray,  with  considerable  interbedded  dark 

greenish-gray  shale  1037 

Siltstone,  dark  greenish-gray,  with  some  interbedded  dark 

purplish-gray  siltstone  1057 

Siltstone,  dark  purplish-gray,  with  some  interbedded  dark 

greenish-gray  siltstone  1075 

Siltstone,  greenish-gray,  with  some  interbedded  gray  shale  ....  1081 

Top  of  Hundred-foot  sand  1093 

Sandstone,  very  fine-grained,  light  gray,  with  considerable 

interbedded  gray  shale  1093 

Shale,  dark  gray,  with  considerable  interbedded  greenish-gray 

siltstone  1113 

Sandstone,  very  fine-grained,  light  greenish-gray,  with  consider- 
able interbedded  dark  gray  shale  1124 

Bottom  of  Hundred-foot  sand 

Siltstone,  dark  greenish-gray,  with  some  interbedded  dark  gray 

shale  1132 

Shale,  dark  gray,  with  some  interbedded  dark  greenish-gray 
siltstone  and  very  fine-grained,  light  greenish-gray  sandstone  . . 1140 

Shale,  dark  greenish-gray,  sandy  1153 

Shale,  dark  gray  1177 

Shale,  dark  greenish-gray,  sandy  with  some  interbedded  dark 

gray  shale  1184 

Siltstone,  dark  greenish-gray,  with  some  interbedded  dark  gray 

shale  1205 

Siltstone,  dark  purplish-gray,  with  considerable  interbedded  dark 

greenish-gray  siltstone  1218 

Siltstone,  dark  greenish-gray,  with  some  interbedded  dark  gray 

shale  1232 

Shale,  dark  greenish-gray,  sandy  1238 

Shale,  dark  gray,  with  some  interbedded  dark  greenish-gray, 

sandy  shale  1244 

Shale,  dark  gray,  with  considerable  interbedded  very  fine- 
grained, light  greenish-gray  sandstone  1274 

Shale,  dark  greenish-gray,  sandy,  with  considerable  inter- 
bedded dark  gray  shale  1280 

Siltstone,  dark  greenish-gray,  with  some  interbedded  dark  gray 

shale  1297 

Sandstone,  very  fine-grained,  light  greenish-gray,  with  a great 

deal  of  interbedded  dark  gray  shale  1303 

Siltstone,  dark  greenish-gray,  with  considerable  interbedded  dark 

gray  shale 1308 

Sandstone,  very  fine-grained,  light  greenish-gray,  with  some 

interbedded  dark  gray  shale  1338 

Shale,  dark  gray,  with  some  interbedded  dark  greenish-gray 

siltstone  1355 

Shale,  dark  greenish-gray,  sandy,  with  considerable  inter- 
bedded dark  gray  shale 1373 

Shale,  greenish-gray  1425 

Shale,  greenish-gray,  sandy  1455 

Siltstone,  light  greenish-gray,  with  some  interbedded  dark  gray 

shale  1465 

Shale,  dark  greenish-gray,  sandy,  with  some  interbedded  dark 

purplish-gray  sandy  shale  1504 

Shale,  dark  purplish-gray,  with  some  interbedded  dark  green- 
ish-gray sandy  shale  1517 

Shale,  dark  greenish-gray,  sandy,  with  some  interbedded  dark 

purplish-gray  shale  1553 

Shale,  dark  purplish-gray  1651 

Shale,  greenish-gray,  sandy,  with  considerable  interbedded  dark 

purplish-gray  shale 1664 

Shale,  dark  purplish-gray,  with  some  interbedded,  very  fine- 
grained, dark  greenish-gray  sandstone  1676 
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in  feet 
Bottom 

960 

967 

967 

985 

995 

1011 

1030 

1030 

1037 

1057 

1075 

1081 

1093 

1113 

1124 

1132 

1132 

1140 

1153 

1177 

1184 

1205 

1218 

1232 

1238 

1244 

1274 

1280 

1297 

1303 

1308 

1338 

1355 

1373 

1425 

1455 

1465 

1504 

1517 

1553 

1651 

1664 

1676 

1690 


Thick- 

ness 

Feet 

13 
38 
66 

14 

38 

12 

26 

27 

83 

65 

13 

27 

39 
105 

13 

36 
12 
55 

48 

65 

45 

91 

37 

94 

25 
52 
80 

26 
78 

12 

38 

23 
171 

11 

184 

12 

55 

37 

24 

14 
29 
26 
69 

32 

25 

22 

39 

59 
37 

60 
21 

107 

25 

34 

22 

15 

33 
9 


Depth 


Description  of  strata  Top 

Shale,  dark  greenish-gray,  with  some  interbedded  dark 

purplish-gray  shale  1690 

Shale,  greenish-gray,  sandy,  with  some  interbedded  dark 

greenish-gray  shale  1703 

Shale,  dark  purple,  with  some  interbedded  dark  greenish-gray 

sandy  shale  1741 

Shale,  dark  purplish-gray,  sandy,  with  some  interbedded  dark 

greenish-gray  sandy  shale  1807 

Shale,  dark  greenish-gray,  sandy,  with  some  interbedded  dark 

purplish-gray  sandy  shale  1821 

Shale,  dark  greenish-gray,  sandy  1859 

Sandstone,  very  fine-grained,  light  greenish-gray  1871 

Shale,  dark  greenish-gray,  sandy,  with  considerable  inter- 
bedded very  fine-grained,  light  greenish-gray  sandstone  ....  1897 

Shale,  dark  greenish-gray,  sandy  1924 

Shale,  dark  greenish-gray,  with  some  interbedded  greenish- 

gray  sandy  shale  2007 

Siltstone,  greenish-gray  2072 

Shale,  dark  greenish-gray,  with  some  interbedded  greenish- 

gray  siltstone  2085 

Shale,  dark  greenish-gray,  sandy  2112 

Shale,  dark  greenish-gray  with  a little  interbedded  greenish- 

gray  siltstone  2151 

Shale,  greenish-gray,  sandy  2256 

Shale,  dark  gray  2269 

Shale,  dark  greenish-gray,  sandy  2305 

Shale,  dark  gray,  with  some  interbedded  greenish-grav  sandy 

shale  2317 

Shale,  dark  gray,  with  a little  interbedded  greenish-gray  sandy 

shale  2372 

Shale,  dark  gray,  with  a little  interbedded  greenish-gray  silt- 
stone   2420 

Shale,  dark  to  very  dark  gray,  with  a iittle  interbedded  greenish- 

gray  siltstone  2485 

Shale,  dark  gray,  with  a little  interbedded  greenish-gray  silt- 
stone   2530 

Shale,  very  dark  gray,  sandy,  with  considerable  interbedded 

greenish-gray  sandy  shale  2621 

Shale,  gray,  with  a little  interbedded  greenish-gray  siltstone.  2658 

Shale,  dark  gray  2752 

Shale,  gray,  with  some  interbedded  greenish-gray  siltstone...  2777 

Shale,  dark  gray,  with  a little  interbedded  greenish-gray  silt- 
stone   2829 

Shale,  gray,  in  part  sandy  2909 

Shale,  gray  to  dark  gray,  with  a little  interbedded  greenish 

gray  siltstone  2935 

Siltstone,  greenish-gray,  with  some  interbedded  dark  gray  shale  3013 

Shale,  gray  to  dark  gray,  with  some  interbedded  greenish-gray 

siltstone  3025 

Siltstone,  greenish-gray,  with  some  interbedded  dark  gray  shale  3063 

Shale,  gray  to  dark  gray,  with  some  interbedded  greenish-gray 

siltstone  3086 

Shale,  gray  3257 

Shale,  gray,  with  some  interbedded  greenish-gray  siltstone..  3268 

Siltstone,  greenish-gray,  with  considerable  interbedded  gray 

shale  3452 

Shale,  gray,  with  considerable  interbedded  greenish-gray  silt- 
stone, containing  fragments  of  shells  3464 

Shale,  gray  3519 

Shale,  dark  to  very  dark  gray 3556 

Siltstone,  gray,  with  considerable  interbedded  dark  gray  shale  3580 

Shale,  gray,  with  some  interbedded  gray  siltstone  3594 

Shale,  gray,  with  some  interbedded  very  dark  gray  shale  . . 3623 

Shale,  gray,  with  some  interbedded  gray  siltstone  3649 

Shale,  gray  3718 

Shale,  gray,  with  some  interbedded  gray,  slightly  calcareous 

siltstone  3750 

Shale,  gray,  with  some  interbedded  grayish-black  shale  ....  3775 

Shale,  gray,  with  some  interbedded  gray,  slightly  calcareous 

siltstone  3797 

Shale,  gray,  sandy  3836 

Shale,  dark  gray  3895 

Shale,  dark  gray,  with  a little  interbedded  gray  siltstone  . . 3932 

Shale,  dark  gray,  with  considerable  interbedded  grayish-black 

shale  3992 

Shale,  dark  gray  4013 

Shale,  dark  gray,  with  a little  interbedded  grayish-biack  shale  4120 

Shale,  dark  gray,  with  some  interbedded  grayish-black  shale.  4145 

Shale,  dark  gray  4179 

Shale,  dark  gray,  with  some  interbedded  gray  siltstone  ....  4201 

Shale,  dark  gray  4216 

Shale,  dark  gray,  with  some  interbedded  gray  siltstone  4249 


in  feet 
Bottom 


1703 

1741 

1807 

1821 

1859 

1871 

1897 

1924 

2007 

2072 

2085 

2112 

2151 

2256 

2269 

2305 

2317 

2372 

2420 

2485 

2530 

2621 

2658 

2752 

2777 

2829 

2909 

2935 

3013 

3025 

3063 

3086 

3257 

3268 

3452 

3464 

3519 

3556 

3580 

3594 

3623 

3649 

3718 

3750 

3775 

3797 

3836 

3895 

3932 

3992 

4013 

4120 

4145 

4179 

4201 

4216 

4249 

4258 
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Thick- 
ness Depth 

Feet  Description  of  strata  Top 

38  Shale,  dark  gray  4258 

34  Shale,  dark  gray,  with  some  interbedded  grayish-black  shale.  4296 

13  Shale,  dark  gray  4330 

23  Shale,  dark  gray,  with  considerable  interbedded  grayish-black 

shale  4343 

34  Shale,  dark  gray,  with  a little  Interbedded  grayish-black  shale.  4366 

7 Shale,  dark  gray  4400 

22  Shale,  dark  gray,  with  some  interbedded  grayish-black  shale.  4407 

18  Shale,  grayish-black,  with  some  interbedded  dark  gray  shale.  4429 

23  Shale,  very  dark  gray  4447 

47  Shale,  grayish-black  4470 

107  Shale,  very  dark  gray  4517 

11  Shale,  grayish-black  4624 

23  Shale,  very  dark  gray  4635 

39  Shale,  very  dark  gray,  slightly  calcareous  4658 

10  Shale,  very  dark  gray  4697 

6 Shale,  grayish-black  4707 

12  Shale,  very  dark  gray  4713 

20  Shale,  very  dark  gray,  somewhat  calcareous  4725 

10  Shale,  grayish-black,  somewhat  calcareous  4745 

33  Shale,  black,  slightly  calcareous,  containing  some  disseminated 

pyrite  grains  4755 

20  Limestone,  very  fine,  dense,  very  dark  brownish-gray,  argillace- 
ous, with  some  interbedded  grayish-black,  somewhat  calcareous 

shale.  Tully  limestone  4788 

Hamilton  group,  171  feet. 

19  Shale,  grayish  black,  calcareous,  containing  minute  disseminated 

pyrite  grains  4808 

32  Shale,  very  dark  gray,  calcareous,  containing  some  minute  pyrite 

grains  4827 

25  Shale,  very  dark  gray,  somewhat  calcareous,  containing  a little 

pyrite  4859 

10  Shale,  very  dark  gray,  slightly  calcareous  4884 

17  Shale,  grayish-black,  slightly  calcareous  4894 

8 Shale,  grayish-black,  slightly  calcareous,  with  a little  inter- 
bedded very  fine,  dense  brownish-gray  limestone  4911 

27  Shale,  grayish-black,  slightly  calcareous,  containing  some 

minute,  disseminated  pyrite  grains  4919 

19  Shale,  grayish-black  4946 

8 Shale,  black,  slightly  calcareous,  containing  a little  pyrite  ....  4965 

6 Shale,  black,  slightly  calcareous,  with  a little  interbedded  very 

fine,  dense,  light  grayish-brown  limestone  4973 

Onondaga  limestone,  161  feet. 

3 Limestone,  very  fine,  dense,  grayish-brown,  containing  some 

dark  brownish-gray  chert  4979 

42  Limestone,  very  fine,  dense,  dark  grayish-brown,  containing  a 

great  deal  of  light  to  dark  brownish-gray  chert  4982 

8 Limestone,  very  fine  crystalline,  dark  grayish-brown,  containing 
a great  deal  of  minutely  porous  chert  and  some  dense,  light 
brownish-gray  chert  5024 

18  Limestone,  very  fine  crystalline,  light  grayish-brown,  containing 

a great  deal  of  dense,  light  bluish-  and  brownish-gray  chert  and 
considerable  minutely  porous  light  gray  chert 5032 

7 Chert,  dense,  light  brownish-gray,  with  some  interbedded  very 

fine,  crystalline,  light  brownish-gray  limestone  5050 

18  Limestone,  very  fine  crystalline,  light  grayish-brown,  some- 

what magnesian,  containing  a great  deal  of  dense  light  bluish- 
and  brownish-gray  chert  and  considerable  minutely  porous,  light 
gray  chert  5057 

5 Limestone,  very  fine,  dense,  dark  brownish-gray,  containing 

some  dense,  brownish-gray  chert  5075 

6 Limestone,  very  fine,  crystalline,  dark  brownish-gray,  contain- 
ing a great  deal  of  dense,  light  bluish-  and  brownish-gray 

chert,  and  considerable  minutely  porous  light  gray  chert 5080 

13  Limestone,  very  fine,  dense,  dark  brownish-gray,  silty  and 

somewhat  magnesian,  containing  some  light  brownish-gray 

chert  and  a little  glauconite  5086 

21  Limestone,  very  fine,  crystalline,  brownish-  to  dark  brownish- 
gray,  silty  and  slightly  magnesian,  containing  considerable 

dense,  light  brownish-gray  chert  and  a little  glauconite  5099 

12  Limestone,  very  fine,  dense,  very  dark  brownish-gray,  con- 

taining a great  deal  of  dense,  brownish-gray  chert  and  con- 
siderable minutely  porous,  light  gray  chert  5120 

8 Limestone,  very  fine,  crystalline,  dark  brownish-gray,  contain- 
ing a great  deal  of  dense,  brownish-gray  chert  5132 

Oriskany  sandstone,  39  feet. 

(About  one-half  barrel  salt  water  per  hour.) 

11  Sandstone,  fine-  to  medium-grained,  light  gray;  quartz  grains 

mostly  angular,  a few  only  subrounded  to  rounded  5140 


in  feet 
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Thick- 
ness Depth  in  feet 

Feet  Description  of  strata  Top  ISottora 

8 Sandstone,  fine-grained,  light  gray  : quartz  grains  mostly 

angular,  a few  only  subrounded  to  rounded  5151  5159 

6  Sandstone,  fine-grained,  light  gray,  somewhat  calcareous  : quartz 

grains  mostly  angular,  a few  only  subrounded  to  rounded  . . . 5159  5165 

10  Sandstone,  fine-grained,  brownish-gray,  calcareous  5165  5175 

4 Sandstone,  very  fine-grained,  brownish-gray,  calcareous 5175  5179 

Helderberg  group,  116-1-  feet. 

10  Limestone,  very  fine,  crystalline,  dark  brownish-gray,  sandy, 

containing  a little  light  brownish  to  brownish-gray  chert  ....  5179  5189 

4 Limestone,  very  fine,  crystalline,  very  dark  brownish-gray,  silty  5189  5193 

5 Limestone,  very  fine,  dense,  dark  grayish-brown  to  brownish- 

black,  shaly  and  silty  5193  5198 

97  Limestone,  very  fine,  grayish-  to  dark  grayish-brown,  silty  and 
containing  a great  deal  of  dense,  light  bluish-  and  brownish- 

grav  chert  5198  5295 

Total  depth 5295 


Section  Xo.  6 

Log  of  Xoncood  P.  Johnston  et  ah,  -1.  T.  McBurney  Xo.  1 well, 
Mount  Pleasant  Township,  Washington  Gountij,  Pa. 

Drilled,  March  16,  1936  to  March  7,  1938. 

Elevation,  1,278.4  feet  above  sea  level. 

Well  starts  at  approximately  the  top  of  the  Monongahela  formation. 


Monongahela  formation,  246  feet. 

90  Limestone,  very  fine,  dense,  light  brownish-gray,  argillaceous  ; 
in  part  stained  yellowish  to  reddish-brown  by  weathering ; a 
little  black  shale  at  top  and  some  interbedded  gray  to  greenish- 

gray  shale  in  lower  portion  0 90 

29  Clay,  olive-green,  slightly  calcareous,  with  a little  interbedded 

reddish-brown  shale  90  119 

10  Limestone,  very  fine,  dense,  brownish-gray,  argillaceous,  some- 
what magnesian  ; hydrochloric  acid  residue  contains  molds  of 
minute  shell  fragments  119  129 

5 Clay,  greenish-gray,  calcareous  129  134 

12  Shale,  gray  at  top  and  black  at  base  134  146 

13  Sandstone,  fine-  to  medium-grained,  greenish-gray,  micaceous  . . 146  159 

10  Shale,  dark  gray,  contains  pyrite  159  169 

20  Shale,  greenish-gray,  sandy  169  189 

39  Limestone,  very  fine,  dense,  light  brownish-gray,  argillaceous, 

with  interbedded  light  greenish-gray,  calcareous  claystone  . . . 189  228 

10  Shale,  greenish-gray  228  238 

8 Shale,  black  and  coal  ; Pittsburgh  coal  238  246 

Conemaugh  formation,  556  feet. 

7 Shale,  gray  246  253 

10  Limestone,  very  fine,  dense,  brownish-  to  dark  brownish-gray, 

argillaceous  253  263 

10  Shale,  grayish-black  263  273 

35  Limestone,  very  fine,  dense,  light  grayish-brown,  argillaceous.  273  308 

29  Shale,  greenish-gray  with  some  very  fine,  dense,  grayish-brown 

siderite  concretions  308  337 

8 Limestone,  very  fine,  dense,  grayish-brown,  argillaceous  337  345 

6 Shale,  greenish-gray  345  351 

4 Limestone,  very  fine,  dense,  light  grayish-brown,  argillaceous..  351  355 

2 Shale,  grayish-green  355  357 

60  Sandstone,  medium-grained,  light  greenish-gray  ; contains  mus- 
covite ; show  of  gas  at  383  feet  357  417 

15  Shale,  greenish-gray,  sandy,  with  a little  interbedded  brick-red 

shale  417  432 

10  Sandstone,  fine-grained,  dark  greenish-gray,  with  some  inter- 
bedded dark  greenish-gray  sandy  shale  432  442 

59  Sandstone,  fine-  to  medium-grained,  light  gray  442  501 

4 Sandstone,  fine-grained,  dark  greenish-gray  501  505 

3 Shale,  very  dark  gray  to  black  505  508 

3 Sandstone,  fine-grained,  light  greenish-gray,  slightly  calcareous.  508  511 

15  Shale,  greenish-gray,  with  some  very  fine,  dense,  brown  lime- 
stone concretions  511  526 

10  Clay,  greenish-gray,  calcareous,  and  greenish-gray  calcareous 

shale  526  536 

10  Clay,  brick-red,  somewhat  calcareous  536  546 

14  Clay,  greenish-gray,  with  considerable  Interbedded  brick-red 

claystone  546  560 

10  Shale,  greenish-gray,  slightly  calcareous  560  570 

20  Shale,  greenish-gray  570  590 

5 Sandstone,  medium-grained,  light  gray,  with  some  grayish-black 

sandy  shale  590  595 

5 Shale,  gray,  sandy  595  600 
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10 
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39 
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Depth 


Description  of  strata  Top 

Sandstone,  fine-  to  medium-grained,  light  gray,  with  some  very 

dark  gray  shale  and  coal  at  base  600 

Shale,  dark  gray  625 

Shale,  greenish-gray,  in  part  sandy  655 

Sandstone,  fine-grained,  light  greenish-gray,  micaceous,  slightly 

calcareous,  with  a little  interbedded  brick-red  shaie  674 

Shale,  greenish-gray,  sandy  694 

Shale,  dark  to  very  dark  gray  709 

Coal,  Bast  Palestine  754 

Limestone,  very  fine,  dense,  very  dark  gray  ; pyritic  ; contains 

fragments  of  shells  756 

Shale,  grayish-black,  pyritic,  somewhat  calcareous ; contains 

small  gastropod  and  pelecypod  shells  759 

Shale,  gray,  sandy  769 

Sandstone,  medium-grained,  white  776 

Allegheny  formation,  254  feet. 

Coal,  Upper  Freeport  802 

Clay,  gray  803 

Shale,  greenish-gray,  with  some  interbedded  very  fine,  dense, 

brownish-gray  limestone  808 

Shale,  greenish-gray,  sandy,  with  some  very  fine,  dense,  grayish- 

brown  limestone  concretions  818 

Clay,  gray  to  brownish-gray,  somewhat  calcareous  843 

Shale,  gray,  with  some  yellowish-brown  to  brownish-red  calcare- 
ous concretions  853 

Shale,  very  dark  gray,  with  a little  coal  at  base 878 

Clay,  gray  883 

Shale,  gray  892 

Sandstone,  fine-  to  medium-grained,  light  gray,  with  some  inter- 
bedded  dark  gray,  sandy  shale  : sandstone  contains  muscovite  . 907 

Sandstone,  fine-  to  medium-grained,  light  grny,  contains  musco- 
vite   917 

Coal  930 

Limestone,  very  fine,  dense,  grayish-brown,  argillaceous ; con- 
tains fragments  of  shells  932 

Shale,  gray  947 

Shale,  dark  gray,  with  a little  interbedded  medium-grained, 
light  gray  sandstone  ; shale  contains  minute  fragments  of  car- 
bonized plant  remains  977 

Clay,  light  gray ; contains  minute  fragments  of  carbonized 

plant  remains  997 

Shale,  dark  gray,  with  some  interbedded  fine-grained,  grayish- 

brown  sandstone  1011 

Shale,  dark  gray,  with  some  interbedded  grayish-black  shale  . . 1021 

Shale,  grayish-black  1046 

Pottsville  series,  223  feet. 

Sandstone,  fine-grained,  mottled  gray  and  brownish-gray,  slightly 

calcareous  ; contains  muscovite  1056 

Shale,  very  dark  gray  1086 

Shale,  greenish-gray,  sandy  1125 

Shale,  dark  gray,  sandy,  with  some  interbedded  fine-grained 
light  gray  sandstone  in  lower  part  and  a little  black  shale  and 

coal  at  base  1150 

Sandstone,  fine-  to  medium-grained,  light  gray  to  white ; con- 
tains a little  muscovite  1170 

Shale,  gray,  with  a little  black  shale  at  base  1236 

Shale,  dark  gray  1239 

Sandstone,  medium-grained,  white,  with  some  gray  shale  at  base  1244 

Sandstone,  medium-grained,  light  gray,  with  some  interbedded 

dark  gray  shale 1254 

Mississippian  system,  699  feet. 

Shale,  dark  gray  1279 

Sandstone,  fine-grained,  gray 1329 

Limestone,  very  fine,  crystalline,  brownish-gray  ; argillaceous  ; 

Greenbrier  1333 

Limestone,  fine-grained,  light  gray,  sandy  ; almost  a calcareous 
sandstone : white  quartz  grains  fine  to  medium  in  size,  larger 
ones  well  rounded  and  frosted,  smaller  ones  sub-angular;  Loyal- 
hanna  1348 


Pocono  group,  565  feet. 

Sandstone,  very  fine-grained,  greenish-gray,  slightly  calcareous, 

with  some  interbedded  greenish-  to  purplish-gray  shale  1413 

Sandstone,  fine-grained,  light  greenish-gray  ; contains  a little 

muscovite  1428 

Sandstone,  fine  to  medium-grained,  light  gray  ; contains  a little 
muscovite  1472 


in  feet 
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Thick- 
ness Depth  in  feet 

Feet  Description  of  strata  Top  Bottom 

15  Shaie,  gray,  with  some  interbedded  very  fine-grained,  iight 

greenish-gray  sandstone  1561  1576 

10  Shaie,  gray,  with  a iittie  interbedded  browmish-red  shaie 1576  1586 

4 Sandstone,  very  fine-grained,  greenish-gray,  siightly  caicareous  1586  1500 

46  Shale,  dark  gray,  with  a little  interbedded  very  fine-grained, 

greenish-gray  sandstone  1590  1636 

15  Sandstone,  very  fine-grained,  light  greenish-  to  brownish-gray, 

slightly  calcareous,  with  some  interbedded  dark  gray  shale  ....  1636  1651 

19  Shale,  dark  gray  1651  1670 

105  Shale,  dark  gray,  sandy  1670  1775 

44  Shale,  dark  gray,  w'ith  some  interbedded  dark  gray  sandy  shale  1775  1819 

20  Sandstone,  very  fine-grained,  greenish-  to  brownish-gray,  with 

a little  interbedded  dark  gray  shale 1819  1839 

20  Sandstone,  very  fine-grained,  greenish-gray  to  reddish-brown, 

slightly  calcareous,  with  some  interbedded  dark  gray  shale  ....  1839  1859 

10  Shale,  dark  gray,  with  some  interbedded  very  fine  grained, 

greenish-gray  sandstone 1859  1869 

26  Shale,  very  dark  gray 1869  1895 

Top  of  Berea  sandstone  1895 

13  Sandstone,  fine-grained,  light  gray,  with  some  interbedded  dark 

gray  shale 1895  1908 

25  Sandstone,  fine-grained,  light  gray,  slightly  calcareous  1908  1933 

Bottom  of  Berea  sandstone  1933 

20  Shale,  dark  gray,  with  a little  interbedded  fine-grained,  greenish- 

gray  sandstone  1933  1953 

10  Sandstone,  very  fine-grained,  greenish-gray,  with  considerable 

interbedded  dark  gray  shale  1953  1963 

5 Shale,  dark  gray  1963  1968 

10  Sandstone,  very  fine-grained,  greenish-gray,  with  a little  inter- 
bedded dark  gray  shale 1968  1978 

Upper  Devonian  series,  4,268  feet. 

74  Shale,  dark  gray  with  some  interbedded  dark  greenish-gray, 

sandy  shale  1978  2052 

30  Shale,  dark  gray,  with  some  interbedded  dark  greenish-gray, 

sandy  shale  and  a little  fine-grained,  grayish-brown  sandstone  2052  2082 

10  Sandstone,  fine  to  medium-grained,  light  gray,  with  some  inter- 
bedded dark  gray  shale  ; oil  show'  at  2087  feet  2082  2092 

15  Shale,  dark  gray,  with  some  interbedded  very  fine-grained,  light 

greenish-gray  sandstone  2092  2107 

9 Sandstone,  fine-  to  medium-grained,  light  greenish-gray  2107  2116 

40  Shale,  dark  gray  2116  2156 

15  Shale,  greenish-gray,  sandy,  with  some  interbedded  dark  gray 

shale  2156  2171 

35  Shale,  purplish-gray,  with  considerable  interbedded  greenish- 

gray  shale  2171  2206 

34  Shale,  dark  gray,  with  a very  little  interbedded  fine-  to  medium- 

grained,  light  gray  sandstone 2206  2240 

10  Sandstone,  medium-grained,  light  gray  to  brownish-gray,  with 

considerable  interbedded  dark  gray  shale  2240  2250 

25  Shale,  dark  gray,  with  some  interbedded  dark  greenish-gray, 

sandy  shale  and  a little  fine-grained,  brownish-gray  sandstone  2250  2275 

30  Sandstone,  coarse-grained,  light  gray  to  white  ; quartz  pebbles 
up  to  8 millimeters  in  diameter  with  tendency  toward  discoidal 
shape,  a few  small  red  Jasper  grains  also  present  ; small  oil 

show  at  2290  feet  ; Gordon  sand  2275  2305 

25  Shale,  dark  gray  2305  2330 

69  Shale,  dark  gray,  with  a little  interbedded  very  fine-grained, 

brownish-gray  sandstone  2330  2399 

10  Sandstone,  medium-grained,  light  greenish-gray,  slightly  cal- 
careous, with  a little  interbedded  greenish-gray  shale  2399  2409 

20  Shale,  dark  gray,  with  some  interbedded  greenish-gray,  sandy 

shale  2409  2429 

10  Shale,  greenish-gray,  sandy,  with  some  interbedded  dark  gray 

shale  2429  2439 

9 Siltstone,  greenish-gray,  with  some  interbedded  dark  gray  shale  2439  2448 

85  Shale,  dark  greenish-gray,  w'ith  some  interbedded  greenish-gray 

siltstone  2448  2533 

20  Siltstone.  greenish-gray,  with  some  interbedded  dark  greenish- 

gray  shale  ; siltstone  contains  abundant  fragments  of  shells  ....  2533  2553 

49  Shale,  dark  purplish-brown  to  grayish-purple,  sandy,  with  some 

interbedded  greenish-gray  sandy  shale  2553  2602 

15  Siltstone,  greenish-gray,  with  some  interbedded  dark  gray  shale  2602  2617 

15  Shale,  dark  grayish-purple,  sandy,  little  interbedded  greenish- 
gray  sandy  shale ; fragments  of  shells  in  greenish-gray  sandy 

shale  2617  2632 

39  Shale,  dark  greenish-gray,  sandy,  with  a little  interbedded 

grayish-purple  shale  2632  2671 
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Thick- 

Depth  in  feet 

Feet  Description  of  strata  Top  Bottom 

35  Shale,  dark  purplish-red  to  grayish-purple,  with  a little  inter- 
bedded  dark  greenish-gray,  sandy  shale  ; contains  fragments  of 

shells 2671  2706 

25  Shale,  dark  greenish-gray,  sandy,  with  some  interbedded  dark 

purplish-gray  sandy  shale  ; contains  fragments  of  shells 2706  2731 

5 Shale,  dark  purplish-gray,  sandy  2731  2736 

20  Shale,  dark  greenish-gray,  sandy ; contains  fragments  of  shells  2736  2756 

59  Shale,  dark  grayish-purple,  in  part  sandy,  with  some  inter- 
bedded dark  greenish-gray,  sandy  shale  2756  2815 

15  Shale,  dark  greenish-gray,  sandy,  with  some  interbedded  dark 

purplish-gray  sandstone  2815  2830 

10  Siltstone,  greenish-gray,  contains  fragments  of  shells 2830  2840 

10  Shale,  dark  greenish-gray,  with  some  interbedded  very  fine- 
grained, light  greenish-gray  sandstone  2840  2850 

30  Sandstone,  very  fine-grained,  light  grayish-brown,  with  some 
interbedded  greenish-gray  shale ; sandstone  contains  abundant 

fragments  of  shells  2850  2880 

9 Shale,  greenish-gray,  sandy,  with  some  interbedded  very  fine- 
grained, light  grayish-brown  sandstone  containing  fragments 

of  shells  2880  2889 

35  Shale,  dark  greenish-gray,  in  part  sandy 2889  2924 

20  Siltstone,  greenish-gray,  with  some  interbedded  dark  greenish- 

gray  shale  2924  2944 

10  Sandstone,  very  fine-grained,  light  greenish-gray,  slightly  cal- 
careous, with  some  interbedded  dark  greenish-gray  shale 2944  2954 

10  Siltstone,  dark  grayish-purple  2954  2964 

10  Shale,  dark  greenish-gray,  sandy,  with  some  interbedded  dark 

gray  shale 2964  2974 

10  Sandstone,  very  fine-grained,  greenish-gray,  with  some  inter- 
bedded dark  greenish-gray  shale  2974  2984 

29  Shale,  dark  greenish-gray,  sandy,  with  a little  interbedded  dark 

grayish-purple  shale  2984  3013 

45  Shale,  dark  grayish-purple,  sandy  with  a little  interbedded  dark 

greenish-gray  sandy  shale  ; contains  fragments  of  shells 3013  3058 

25  Shale,  dark  greenish-gray,  sandy,  with  some  interbedded  dark 

grayish-purple  shale  ; contains  fragments  of  shells  3058  3083 

10  Shale,  dark  grayish-purple,  sandy,  with  some  interbedded  dark 

greenish-gray,  sandy  shale  ; contains  fragments  of  shells  . , , , 3083  3093 

5 Siltstone,  greenish-gray  3093  3098 

5 Shale,  dark  greenish-gray  3098  3103 

10  Siltstone,  greenish-gray,  with  some  interbedded  dark  greenish- 

gray  shale  3103  3113 

9 Sandstone,  very  fine-grained,  greenish-gray,  with  some  inter- 
bedded dark  greenish-gray  shale  3113  3122 

5 Shale,  dark  greenish-gray,  sandy  3122  3127 

15  Siltstone,  greenish-gray,  with  some  interbedded  dark  greenish- 

gray  shale  3127  3142 

3 Sandstone,  very  fine-grained,  greenish-gray  ; a few  milky  quartz 

grains  up  to  5 millimeters  in  diameter 3142  3145 

42  Shale,  dark  greenish-gray,  sandy,  with  fragments  of  shells  , , . , 3145  3187 

10  Shale,  dark  grayish-purple,  with  some  interbedded  dark  green- 
ish-gray sandy  shale  ; contains  fragments  of  shells  3187  3197 

15  Shale,  dark  greenish-gray,  sandy,  with  some  interbedded  dark 

grayish-purple  shale  ; contains  fragments  of  shells  3197  3212 

9 Siltstone,  dark  grayish-purple;  contains  fragments  of  shells  ...  3212  3221 

10  Shale,  dark  grayish-purple  3221  3231 

15  Shale,  dark  greenish-gray,  sandy,  with  some  interbedded  dark 

grayish-purple  shale  ; contains  fragments  of  shells  3231  3246 

15  Shale,  dark  grayish-purple,  with  a little  Interbedded  dark 

greenish-gray  sandy  shale  3246  3261 

10  Siltstone,  greenish-gray  ; contains  abundant  fragments  of  bra- 

chiopod  shells  3261  3271 

5 Shale,  dark  greenish-gray  3271  3276 

20  Siltstone,  greenish-gray,  with  some  interbedded  dark  greenish- 

gray  shale  ; siltstone  contains  fragments  of  shells  3276  3296 

25  Shale,  dark  greenish-gray,  with  some  interbedded  dark  brown- 
ish gray,  sandy  shale  3296  3321 

79  Shale,  dark  greenish-gray,  in  part  sandy  ; contains  fragments  of 

shells  3321  3400 

15  Shale,  dark  greenish-gray,  in  part  sandy,  with  some  interbedded 

dark  purplish-gray  sandy  shale  3400  3415 

114  Shale,  dark  greenish-gray,  with  a little  Interbedded,  greenish- 

gray  sandy  shale  3415  3529 

59  Shale,  dark  gray  3529  3588 

302  Shale,  dark  gray,  with  some  interbedded  greenish-gray  sandy 

shale  and  siltstone  3588  3890 

30  Shale,  greenish-gray,  in  part  sandy  3890  3920 

5 Shale,  very  dark  gray 3920  3925 

10  Siltstone,  greenish-gray,  with  some  interbedded  very  dark  gray 

shale  3925  3935 

25  Shale,  very  dark  gray,  with  some  interbedded  greenish-gray, 

sandy  shale  3935  3960 

5 Shale,  grayish-black  3960  3965 


26 


Thick- 
ness Depth 

Feet  Description  of  strata  Top 

198  Shale,  dark  to  very  dark  gray  3965 

30  Shale,  dark  gray,  with  some  interbedded  gray  siltstone  4163 

193  Shale,  gray  to  dark  gray  ; contains  minute  spherical  pyrite  con- 
cretions   4193 

40  Siltstone,  dark  chocolate-brown,  with  a little  interbedded  gray 

shale  4386 

10  Shale,  gray  to  dark  gray  4426 

49  Siltstone,  light  greenish-gray,  with  some  interbedded  gray  to 

dark  gray  shale  4436 

154  Shale,  gray  to  dark  gray,  with  some  interbedded  light  greenish- 

gray  siltstone  4485 

15  Shale,  grayish-black,  with  considerable  interbedded  gray  shale  4639 

119  Shale,  gray  to  dark  gray,  with  some  interbedded  light  greenish- 

gray  siltstone  4654 

64  Shale,  dark  gray,  with  some  interbedded  greenish-gray,  sandy 

shale  4773 

5 Shale,  grayish-black  4837 

118  Shale,  gray  4842 

25  Shale,  dark  gray  4960 

75  Shale,  greenish-gray,  sandy  4985 

135  Shale,  gray  to  dark  gray,  with  some  interbedded  greenish-gray, 

sandy  shale  5060 

45  Siltstone,  greenish-gray,  with  some  interbedded  gray  shale  ....  5195 

100  Shale,  gray,  with  a little  interbedded  gray  siltstone  5240 

25  Shale,  dark  gray  5340 

85  Shale,  gray  5365 

105  Shale,  gray,  with  a little  interbedded  grayish-black  shale  ....  5450 

70  Shale,  gray  to  dark  gray,  with  a little  interbedded  gray  siltstone  5555 

60  Shale,  gray,  with  a little  interbedded  grayish-black  shale  ....  5625 

155  Shale,  dark  gray  ; gas  blow-outs  at  5820  and  5830  5685 

60  Shale,  grayish-black,  with  considerable  interbedded  very  dark 

gray  shale  5840 

50  Shale,  very  dark  gray 5900 

40  Shale,  grayish-black  ; gas  blow-out  at  5972  5950 

15  Shale,  very  dark  gray  5990 

75  Shale,  dark  gray  6005 

35  Shale,  grayish-black  6080 

20  Shale,  very  dark  gray  6115 

30  Shale,  grayish-black,  somewhat  calcareous  6135 

33  Shale,  grayish-lack,  slightly  calcareous  ; gas  blow-out  at  6170 

and  61711/2  6165 

Tully  limestone,  48  feet. 

48  Limestone,  very  fine,  dense,  browmish-  to  very  dark  brownish- 

gray,  argillaceous  6198 

Middle  Devonian  series,  449  feet. 

Hamilton  group,  229  feet. 

14  Shale,  very  dark  gray,  calcareous  6246 

63  Shale,  dark  gray,  calcareous  6260 

13  Shale,  very  dark  gray,  somewhat  calcareous  6323 

61  Shale,  grayish-black,  slightly  calcareous  ; gas  blow-outs  at  6348, 

6375,  6380,  6390,  and  6395  6336 

24  Shale,  black,  slightly  calcareous ; gas  blow-outs  at  6399,  6410, 

and  6414  6397 

11  Shale,  grayish-black,  slightly  calcareous  ; pyrite  prominent ; gas 

blow-out  at  6427  6421 

9 Shale,  grayish-black,  somew'hat  calcareous  6432 

34  Shale,  grayish-black,  slightly  calcareous  ; contains  some  pyrite  ; 

a thin  bed  of  brown,  micaceous,  silty  shale  occurs  at  base  ; gas 

blow-outs  at  6445,  6458,  and  6460  6441 

Onondaga  limestone,  220  feet. 

15  Limestone,  very  fine,  crystalline,  grayish-brown,  somewhat 

cherty  and  argillaceous  ; chert  brownish-gray  ; hydrochloric  acid 
residue  contains  minute  sheli  molds  6475 

14  Limestone,  very  fine  crystalline,  grayish-brown,  somewhat  argil- 
laceous ; contains  a littie  brownish-gray  chert  6490 

47  Limestone,  very  fine  crystalline,  light  grayish-brown,  very 

cherty  6504 

11  Limestone,  very  fine  crystalline,  grayish-brown,  very  cherty  . . 6551 

34  Limestone,  very  fine  crystalline,  light  to  dark  grayish-brown, 

somewhat  silty  and  cherty 6562 

10  Limestone,  very  fine  crystalline,  dark  grayish-brown,  very  silty 

and  slightly  cherty  6596 

5 Limestone,  very  fine  crystalline,  grayish-brown,  somewhat  silty, 

argillaceous,  and  cherty 6606 

12  Limestone,  very  fine  crystalline,  grayish-brown,  very  silty  and 

argillaceous  ; contains  some  brownish-gray  chert  6611 

11  Limestone,  very  fine  crystalline,  grayish-  to  dark  grayish-brown, 

somewhat  argillaceous,  silty  and  cherty  6623 


in  feet 
Bottom 

4163 

4193 

4386 

4426 

4436 

4485 

4639 

4654 

4773 

4837 

4842 

4960 

4985 

5060 

5195 

5240 

5340 

5365 

5450 

5555 

5625 

5685 

5840 

5900 

5950 

5990 

6005 

6080 

6115 

6135 

6165 

6198 


6246 


6260 

6323 

6336 

6397 

6421 

6432 

6441 


6475 


6490 

6504 

6551 

6562 

6596 

6606 

6611 

6623 

6634 
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Thick- 
ness Depth 

Feet  Description  of  strata  Top 

13  Limestone,  very  fine  crystalline,  grayish-brown,  cherty  and 

somewhat  silty  and  argillaceous  6634 

21  Limestone,  very  fine  crystalline,  very  cherty  6647 

6 Limestone,  very  fine  crystalline,  brownish-gray,  very  silty  and 

argillaceous  ; contains  some  chert  and  abundant  glauconite  ....  6668 

21  Limestone,  very  fine  crystalline,  brownish-  to  dark  brownish- 

gray,  somewhat  silty,  argillaceous  and  cherty  6674 


Lower  Devonian  series,  353  feet. 

Oriskany  sandstone,  94  feet. 

6 Sandstone,  medium-grained,  very  light  brownish-gray,  calcar- 
eous ; quartz  grains  angular  to  sub-angular,  with  a considerable 

percentage  rounded  and  frosted  6695 

8 Sandstone,  medium-grained,  light  brownish-gray,  somewhat  cal- 
careous ; considerable  percentage  of  quartz  grains  rounded  and 
frosted,  some  of  quartz  grains  show  secondary  crystal  facets  . . 6701 

31  Sandstone,  medium-grained,  light  brownish-gray,  slightly  calcar- 
eous ; a little  salt  water  encountered  at  6728  feet  6709 

12  Sandstone,  fine  to  medium-grained,  light  gray,  very  slightly 


calcareous  6740 

3 Sandstone,  medium-grained,  light  brownish-gray,  slightly  calca- 
reous ; considerable  percentage  of  quartz  grains  rounded,  some 

show  secondary  crystal  facets  6752 

23  Sandstone,  fine-  to  medium-grained,  light  brownish-gray,  slightly 

calcareous  6755 

7 Sandstone,  fine-grained,  light  brownish-gray,  somewhat  cal- 
careous   6778 

4 Sandstone,  very  fine-grained,  dark  brownish-gray,  calcareous  6785 


Helderberg  group,  259  feet. 

17  Limestone,  very  fine  crystalline,  dark  grayish-brown,  sandy; 
contains  some  light  gray  chert  and  a little  glauconite ; hydro- 
chloric acid  residue  shows  shell  molds 6789 

17  Limestone,  very  fine  crystalline,  grayish-  to  dark  grayish-brown, 
silty  and  argillaceous  ; contains  a little  light  gray  chert ; hydro- 
chloric acid  residue  contains  shell  molds  6806 

37  Limestone,  very  fine,  dense,  dark  to  very  dark  brownish-gray, 
silty  and  argillaceous  ; contains  a little  light  gray  chert ; hydro- 
chloric acid  residue  contains  shell  molds  6823 

33  Limestone,  very  fine  crystalline,  light  brownish-gray,  silty ; 
contains  a little  light  gray  chert  and  fragments  of  shells  ; slight 

show  of  gas  at  6868  feet  6860 

41  Limestone,  very  fine  crystalline,  brownish-  to  very  dark  brown- 
ish-gray, silty  and  argillaceous  ; contains  a little  light  gray  chert  6893 

4 Shale,  very  dark  brownish-gray,  calcareous  6934 

7 Limestone,  very  fine  crystalline,  very  dark  brownish-gray,  silty, 

argillaceous,  and  slightly  cherty  6938 

3 Chert,  brownish-gray,  calcareous  6945 

5 Limestone,  very  fine  crystalline,  brownish-  to  dark  brownish- 

gray,  cherty  6948 

3 Chert,  brownish-gray,  calcareous  6953 

3 Limestone,  very  fine  crystalline,  light  brownish-gray,  cherty  . . 6956 

2 Chert,  brownish-gray,  calcareous  6959 

7 Limestone,  very  fine  crystalline,  brownish-gray,  sandy  and 

cherty  ; slight  Increase  in  gas  at  6962-6964  6961 

23  Limestone,  very  fine  crystalline,  brownish-gray,  silty  and  argil- 
laceous   6968 

57  Limestone,  very  fine  crystalline,  brownish  to  dark  brownish- 

gray  ; contains  abundant  fragments  of  shells  6991 

Base  of  Helderberg  group  at  7048  feet. 

2 Limestone,  light  brownish-gray,  very  fine,  dense  magnesian  . . 7048 

Total  depth  


Section  No.  7 

Log  of  South  Penn  Oil  Cornpnny's  Foivler-Camphell  No.  1 ivell. 
Concord  Township,  Butler  County,  Pa. 

Drilled  in  1939.  Elevation,  1233  feet  above  sea  level. 

Allegheny  formation,  203  feet. 

22  Sandstone,  medium-grained,  stained  yellowish-brown  by 

weathering  0 

9 Sandstone,  fine-grained,  greenish-gray  22 

14  Shale,  dark  gray,  sandy,  containing  fragments  of  carbonized 

plant  remains  ' 31 

6 Sandstone,  fine-grained,  dark  gray,  containing  fragments  of  car- 
bonized plant  remains  45 

7 Sandstone,  medium-grained,  light  greenish-gray  slightly  cal- 
careous   51 


in  feet 
Bottom 

6647 

6668 

6674 

6695 


6701 

6709 

6740 

6752 

6755 

6778 

6785 

6789 

6806 

6823 

6860 

6893 

6934 

6938 

6945 

6948 

6953 

6956 

695VI 

6961 

6968 

6991 

7048 

7050 

7050 


22 

31 

45 

51 

58 
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Thick- 

ness 

Feet 

12 


6 

2 

5 

1 

1 

5 

11 

14 

26 


2 

3 

12 

2 

5 
2 
8 
9 

3 

2 

6 
5 

3 


16 

11 

8 

4 

12 

2 

19 

5 

5 

23 

5 

15 

20 
5 

27 

20 


75 

5 

7 

8 

17 


23 

5 

12 

14 

7 

7 

19 

6 

22 


13 

11 


Description  of  strata 

Sandstone,  medium-grained,  light  gray,  containing  fragments 
of  carbonized  plant  remains,  with  a little  interbedded  dark  gray 

shale  

Sandstone,  coarse-grained,  light  gray  

Shale,  grayish-black  

Shale,  gray,  sandy  

Shale,  black  

Coal,  Lower  Kittanning  

Clay,  light  gray  

Sandstone,  fine-  to  medium-grained,  light  gray,  containing 

some  muscovite  , 

Shale,  greenish-  to  dark  greenish-gray,  sandy  

Limestone,  very  fine,  dense,  dark  to  very  dark  brownish-gray, 
containing  fragments  of  shells  including  crinoid  stems.  Van- 

port  

Shale,  grayish-black,  containing  pyrite  

Sandstone,  fine-grained,  light  brownish-gray,  slightly  calca- 
reous   

Shale,  very  dark  greenish-gray,  sandy  

Coal  

Sandstone,  very  fine-grained,  light  brownish-gray  

Coal  

Clay,  light  brownish-gray  

Siltstone,  brownish-gray,  with  some  interbedded  dark  gray 

shale  

Sandstone,  medium-grained,  gray  

Shale,  grayish-black,  sandy  

Shale,  very  dark  gray,  sandy  

Sandstone,  fine-grained,  very  dark  brownish-gray,  containing 

fragments  of  carbonized  plant  remains  

Shale,  very  dark  gray,  sandy,  containing  fragments  of  car- 
bonized plant  remains  

Pottsville  series,  197  feet. 

Sandstone,  medium-  to  coarse-grained,  light  gray,  containing 

fragments  of  carbonized  plant  remains  

Sandstone,  fine  to  medium-grained  

Sandstone,  medium  to  coarse-grained,  containing  fragments  of 

carbonized  plant  remains  

Shale,  very  dark  gray,  sandy  

Sandstone,  fine-  to  medium-grained,  light  gray,  containing 

fragments  of  carbonized  plant  remains  

Coal  

Shale,  very  dark  gray,  sandy,  with  a little  interbedded  light 

grayish-brown  siltstone  

Sandstone,  medium-grained,  light  gray,  containing  fragments  of 

carbonized  plant  remains  

Shale,  grayish-black  

Shale,  very  dark  gray,  sandy  

Siltstone,  light  brownish-gray  

Shale,  very  dark  gray,  sandy  

Shale,  grayish-black,  sandy  

Sandstone,  very  fine-grained,  light  brownish-gray  

Shale,  grayish-black,  sandy  

Sandstone,  medium-grained,  light  gray  


Depth  in  feet 
Top  Bottom 


58  70 

70  76 

76  78 

78  83 

83  84 

84  85 

85  90 

90  101 

101  115 


115  141 

141  143 

143  146 

146  158 

158  160 

160  165 

165  167 

167  175 

175  184 

184  187 

187  189 

189  195 

195  200 

200  203 


203  219 

219  230 

230  238 

238  242 

242  254 

254  256 

256  275 

275  280 

280  285 

285  308 

308  313 

313  328 

328  348 

348  353 

353  380 

380  400 


Mississippian  system,  583  feet. 

Top  of  Burgoon  sandstone  400 

Sandstone,  fine  to  medium-grained,  light  gray,  almost  white  . . 400  475 

Shale,  dark  to  very  dark  gray  475  480 

Shale,  greenish-.gray,  sandy  480  487 

Sandstone,  fine  to  medium-grained,  light  gray  487  495 

Sandstone,  fine-grained,  light  gray  495  512 

Bottom  of  Burgoon  sandstone  512 

Shale,  very  dark  greenish-gray  512  535 

Sandstone,  medium-grained,  light  gray  535  540 

Sandstone,  fine-  to  medium-grained,  light  gray  540  552 

Sandstone,  fine-grained,  greenish-gray,  with  some  interbedded 

dark  gray  sandy  shale  552  566 

Shale,  dark  greenish-gray,  sandy  566  573 

Sandstone,  fine-  to  medium-grained,  dark  .greenish-gray  573  580 

Shale,  dark  gray,  with  a little  interbedded  fine  to  medium- 
grained, greenish-gray  sandstone  580  599 

Sandstone,  fine  to  medium-grained,  light  gray  to  gray  599  605 

Shale,  dark  gray,  sandy  605  627 

Top  of  Shenango  sandstone  627 

Sandstone,  fine-grained,  greenish-gray,  with  considerable  inter- 
bedded dark  gray  shale  627  640 

Sandstone,  fine-  to  medium-grained,  light  greenish-gray,  with 

some  interbedded  dark  gray  shale  640  651 
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ness 

Feet 


14 

21 

6 

23 

10 

19 

14 

26 

19 

9 

33 

16 


7 

12 

7 


25 

17 

20 

10 

24 


8 

5 

8 

20 

22 


13 

9 

7 

34 

12 


46 

8 

10 

5 

18 

10 

6 
5 


18 

30 

5 

19 

6 

16 


9 


Depth 


Description  of  strata  Top 

Bottom  of  Shenango  sandstone 

Shale,  dark  gray,  with  a little  interbedded  fine  to  medium- 
grained, light  gray  sandstone  651 

Shale,  dark  gray,  sandy  665 

Sandstone,  fine-grained,  greenish-gray 686 

Shale,  dark  gray  692 

Shale,  greenish-gray,  sandy  715 

Shale,  dark  gray  725 

Shale,  greenish-gray,  sandy,  with  a little  interbedded  dark 

gray  shale  ' 744 

Shale,  dark  gray  758 

Shale,  dark  grav,  sandy  784 

Sandstone,  very  fine-grained,  greenish-gray  803 

Shale,  dark  gray  812 

Shale,  dark  greenish-gray,  with  some  interbedded  dark  gray 

shale  845 

Top  of  Berea  sandstone  861 

Shale,  dark  gray  861 

Sandstone,  very  fine-grained,  greenish-gray,  with  a little  inter- 
bedded dark  gray  shale  868 

Sandstone,  very  fine-grained,  light  gray,  slightly  calcareous, 

with  some  interbedded  dark  gray  shale  880 

Bottom  of  Berea  sandstone 

Shale,  dark  greenish-gray,  sandy  887 

Shale,  dark  gray,  with  some  dark  greenish-gray  sandy  shale  . . 912 

Shale,  dark  greenish-gray,  sandy  929 

Shale,  dark  gray  949 

Shale,  dark  greenish-gray,  sandy  959 

Upper  Devonian  series,  4,171  feet. 

Shale,  dark  purplish-gray,  sandy,  with  considerable  interbedded 

greenish-gray  sandy  shale  983 

Shale,  dark  purplish-gray,  sandy,  with  some  interbedded  fine- 
grained, light  gray  sandstone  991 

Shale,  dark  greenish-gray,  sandy,  with  a little  interbedded  dark 

purplish-gray  sandy  shale  996 

Shale,  dark  greenish-gray  1004 

Shale,  dark  greenish-gray,  sandy,  with  some  interbedded 
medium-  to  coarse-grained,  light  greenish-gray  sandstone  con- 
taining white  quartz  pebbles  up  to  10  millimeters  in  diameter  1024 
Shale,  dark  greenish-gray,  sandy,  with  a little  Interbedded 

fine  to  medium-grained,  light  greenish-gray  sandstone  1046 

Shale,  dark  greenish-gray,  sandy,  with  some  interbedded  fine- 
grained, light  greenish-gray  sandstone  1059 

Sandstone,  fine-grained,  light  greenish-gray.  Venango  First, 

sand  1068 

Shale,  dark  gray,  with  a little  interbedded  fine-grained,  light 

greenish-gray  sandstone  1075 

Sandstone,  medium-grained,  light  greenish-gray,  containing 
rounded  quartz  grains  up  to  3 millimeters  in  diameter,  with  a 

little  interbedded  dark  gray  shale.  Salt  sand 1109 

Shale,  dark  gray  1121 

Sandstone,  fine  to  medium-grained,  light  greenish-gray,  with 
considerable  interbedded  dark  gray  shale.  Bosenberry  sand  . . 1167 

Shale,  dark  gray  1175 

Shale,  dark  greenish-gray,  sandy,  with  considerble  Interbedded 

dark  purplish-gray  shale  1185 

Shale,  dark  purplish-gray,  with  a little  interbedded  greenish- 

gray,  sandy  shale  1190 

Shale,  dark  gray,  with  a little  interbedded  greenish-gray  sandy 

shale  and  dark  purplish-gray  shale  1208 

Shale,  dark  gray,  with  some  interbedded  medium-grained,  light 

greenish-gray  sandstone  : 1218 

Shale,  dark  greenish-gray,  sandy,  with  some  interbedded  dark 

gray  shale  and  a little  dark  purplish-gray  shale 1224 

Siltstone,  dark  gray,  somewhat  calcareous  1229 

Sandstone,  fine  to  medium-grained,  light  greenish-gray  to  white  ; 

show  of  oil  at  1244.  Venango  Second  sand  1232 

Shale,  dark  gray  1250 

Shale,  dark  gray,  with  some  interbedded  medium-  to  coarse- 
grained lisrht  gray  sandstone  1280 

Shale,  dark  gray  1285 

Shale,  dark  gray,  with  considerable  interbedded  fine  to  medium- 
grained light  greenish-gray  sandstone 1304 

Shale,  dark  gray  1310 

Top  of  Venango  Third  sand  1326 

Sandstone,  medium-  to  coarse-grained,  light  greenish-gray, 
with  considerable  interbedded  dark  gray  shale  1326 


in  feet 
Bottom 

651 


665 

686 

692 

715 

725 

744 

758 
784 
- 803 

812 
845 

861 


868 

880 

887 

887 

912 

929 

949 

959 

983 


991 

996 

1004 

1024 


1046 

1059 

1068 

1075 

1109 


1121 

1167 

1175 

1185 

1190 

1208 

1218 

1224 

1229 

1232 

1250 

1280 

1285 

1304 

1310 

1326 


1335 


30 


Thick- 
ness Depth 

Feet  Description  of  strata  Top 

10  Sandstone,  fine-grained,  iight  gray  1335 

5 Sandstone,  fine-grained,  iight  gray,  with  a iittie  interbedded 

dark  gray  shaie  1345 

12  Sandstone,  fine-grained,  iight  gray,  with  some  interbedded  dark 

gray  shale  1350 

Bottom  of  Venango  Third  sand 

51  Shale,  dark  gray  1362 

12  Shale,  dark  greenish-gray,  sandy  1413 

32  Shale,  dark  greenish-gray,  sandy,  with  some  interbedded  dark 

gray  shale  1425 

6 Shale,  very  dark  purplish  gray,  sandy  1457 

10  Shale,  dark  greenish-gray,  sandy  1463 

35  Shale,  dark  gray  1473 

9 Shale,  dark  greenish-gray,  with  considerable  interbedded  very 

dark  purplish-gray  sandy  shale  1508 

69  Shale,  dark  purplish-gray,  with  some  interbedded  greenish-gray 

sandy  shale  1517 

17  Shale,  dark  gray,  sandy,  with  some  interbedded  fine-grained, 

greenish-gray  sandstone  1586 

10  Shale,  dark  purplish-gray  1603 

24  Shale,  dark  gray,  sandy,  containing  fragments  of  shells  1613 

50  Shale,  dark  greenish-gray,  sandy,  with  considerable  interbedded 
dark  purplish-gray  shale  and  a little  very  fine-grained,  green- 
ish-gray sandstone,  containing  fragments  of  shells  1637 

38  Shale,  dark  greenish-gray,  sandy,  containing  fragments  of  shells  1687 

86  Shale,  dark  purplish-gray,  sandy,  with  some  interbedded  dark 

greenish-gray  sandy  shale  1725 

9 Shale,  dark  greenish-gray,  sandy  1811 

27  Sandstone,  very  fine-grained,  light  greenish-gray,  containing 
fragments  of  shells,  with  some  interbedded  dark  gray  shale. 

First  Warren  sand  1820 

53  Shale,  dark  gray,  with  some  interbedded  greenish-gray  siltstone  1847 

5 Siltstone,  greenish-gray  1900 

84  Shale,  dark  gray,  with  some  interbedded  greenish-gray  sandy 

shale  1905 

8 Siltstone,  greenish-gray,  containing  fragments  of  shells  1980 

23  Shale,  dark  gray  1997 

18  Shale,  greenish-gray,  sandy,  with  considerable  interbedded  dark 

chocolate-brown  siltstone  2020 

12  Siltstone,  dark  chocolate-brown  2038 

12  Shale,  greenish-gray,  sandy  2050 

6 Shale,  dark  gray  2062 

12  Shale,  greenish-gray,  sandy  2068 

52  Shale,  dark  gray  2080 

38  Shale,  greenish-gray,  sandy,  containing  fragments  of  shells  . . 2132 


Top  of  Speechley  Stray  sand  2170 

5 Sandstone,  very  fine-grained,  greenish-  and  brownish-gray, 

slightly  calcareous,  with  some  interbedded  dark  gray  shale  ....  2170 

8 Sandstone,  very  fine-grained,  chocolate-brown,  slightly  calca- 
reous, with  considerable  interbedded  gray  shale 2175 

11  Sandstone,  very  fine-grained,  chocolate-brown,  with  some  inter- 
bedded gray  shale  2183 

Bottom  of  Speechley  Stray  sand 

14  No  samples  2194 

18  Sandstone,  very  fine-grained,  cholocate-brown,  with  a little  inter- 
bedded gray  shale.  Speechley  sand  2208 

159  Shale,  gray,  in  part  sandy  2226 

11  Shale,  greenish-gray,  containing  fragments  of  shells 2385 

42  Shale,  dark  gray,  with  a little  interbedded  greenish-gray  silt- 
stone containing  fragments  of  shells  2396 

284  Shale,  gray,  with  a little  interbedded  greenish-gray  siltstone  . . 2438 

68  Shale,  dark  gray,  with  a little  interbedded  greenish-gray  silt- 
stone   2722 

57  Shale,  gray,  with  a little  interbedded  greenish-gray  siltstone  . . 2790 

83  Shale,  gray,  sandy,  with  some  Interbedded  dark  gray  shale  ....  2847 

77  Shale,  gray,  with  a little  interbedded  greenish-gray  siltstone  . . 2930 

105  Shale,  dark  gray,  with  a little  interbedded  greenish-gray  silt- 
stone   3007 

60  Shale,  gray,  with  a little  interbedded  greenish-gray  siltstone  ..  3112 

30  Shale,  dark  gray,  with  a little  interbedded  greenish-gray  siltstone  3172 

96  Shale,  gray,  with  some  interbedded  greenish-gray  siltstone  ....  3202 

140  Shale,  gray  3298 

16  Sandstone,  very  fine-grained,  chocolate-brown,  slightly  calca- 
reous, with  considerable  interbedded  gray  shale 3438 

14  Siltstone,  greenish-gray,  with  some  interbedded  gray  shale  ....  3454 

65  Shale,  gray  to  dark  gray,  with  a little  interbedded  greenish-gray 

siltstone  3468 


in  feet 
Bottom 

1345 

1350 

1362 

1362 

1413 

1425 
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1508 
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2208 
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3533 
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Thick- 
ness Depth  in  feet 

Feet  Description  of  strata  Top  Bottom 

17  Siltstone,  greenish-gray,  with  considerable  interbedded  dark  gray 

shale  3533  3550 

41  Shale,  gray  to  dark  gray  3550  3591 

83  Shale,  dark  gray  3591  3674 

39  Siltstone,  greenish-gray,  with  some  interbedded  very  dark  gray 

shale  3674  3713 

20  Shale,  gray  3713  3733 

9 Siltstone,  greenish-gray,  with  some  interbedded  gray  shale  ....  3733  3742 

32  Shale,  dark  gray,  with  some  interbedded  greenish-gray  siltstone  3742  3774 

15  Siltstone,  greenish-gray,  with  some  interbedded  dark  gray  shale  3774  3789 

49  Shale,  gray  3789  3838 

65  Shale,  dark  gray,  with  a little  interbedded  greenish-gray  silt- 
stone   3838  3903 

14  Shale,  dark  gray,  with  some  interbedded  grayish-black  shale  . . 3903  3917 

11  Shale,  dark  gray  3917  3928 

150  Shale,  gray,  with  a little  interbedded  greenish-gray  siltstone  . . 3928  4078 

41  Shale,  dark  gray,  with  some  interbedded  greenish-gray,  slightly 

calcareous  siltstone  4078  4119 

104  Shale,  gray,  with  a little  interbedded  greenish-gray  siltstone, 

containing  fragments  of  shells  4119  4223 

13  Siltstone,  greenish-gray,  with  some  interbedded  gray  to  dark 

gray  shale  4223  4236 

25  Shale,  gray  to  dark  gray  4236  4261 

24  Siltstone,  greenish-gray,  with  some  interbedded  very  dark  gray 

shale  4261  4285 

272  Shale,  gray,  with  a little  Interbedded  very  dark  gray  shale  and 

greenish-gray  siltstone  4285  4557 

32  Shale,  grayish-black,  with  some  interbedded  gray  shale  4557  4589 

60  Shale,  very  dark  gray  4589  4649 

104  Shale,  grayish-black  4649  4753 

65  Shale,  grayish-black,  with  considerable  interbedded  dark  gray 

shale  4753  4818 

12  Shale,  very  dark  gray  4818  4830 

40  Shale,  grayish-black,  containing  a lew  fragments  of  shells  . . 4830  4870 

70  Shale,  very  dark  gray,  very  slightly  calcareous  4870  4940 

27  Shale,  grayish-black,  with  some  interbedded  dark  gray  shale  . . 4940  4967 

20  Shale,  grayish-black  4967  4987 

12  Shale,  black,  somewhat  calcareous  4987  4999 

25  Shale,  very  dark  gray,  in  part  slightly  calcareous 4999  5024 

60  Shale,  grayish-black,  somewhat  calcareous  5024  5084 

Top  of  Tully  limestone  5084 

18  Limestone,  very  fine,  dense,  brownish  to  dark  brownish-gray, 

argillaceous  5084  5102 

10  Limestone,  very  fine,  dense,  dark  brownish-gray,  argillaceous, 
with  considerable  interbedded  somewhat  calcareous,  grayish- 
black  shale  5102  5112 

21  Limestone,  very  fine,  dense,  dark  brownish-gray,  argillaceous  5112  5133 

9 Shale,  grayish-black,  calcareous  5133  5142 

12  Limestone,  very  fine,  dense,  dark  brownish-gray,  with  consider- 
able interbedded  grayish-black  shale  5142  5154 

Bottom  of  Tully  limestone  5154 

Middle  Devonian  series,  293  feet. 

Top  of  Hamilton  group  5154 

14  Shale,  very  dark  gray,  calcareous,  with  some  interbedded  black 

shale  5154  5168 

12  Shale,  very  dark  gray,  in  part  somewhat  calcareous  5168  5180 

60  Shale,  very  dark  gray  5180  5240 

6 Shale,  very  dark  gray,  in  part  slightly  calcareous  5240  5246 

6 Shale,  grayish-black,  somewhat  calcareous  5246  5252 

19  Shale,  grayish-black  5252  5271 

4 Shale,  grayish-black,  slightly  calcareous  5271  5275 

10  Shale,  black  5275  5285 

5 Shale,  black,  with  a little  interbedded  very  fine,  dense,  dark 

brownish-gray  limestone  5285  5290 

38  Shale,  grayish-black  5290  5328 

15  Shale,  grayish-black,  somewhat  calcareous  5328  5343 

Bottom  of  Hamilton  group,  top  of  Onondaga  limestone  5343 

13  Limestone,  very  fine,  dense,  brownish-gray,  slightly  cherty ; 

fossil  molds  in  hydrochloric  acid  residue  5343  5356 

7 Limestone,  very  fine,  dense,  grayish-brown,  argillaceous,  with  a 

great  deal  of  brownish-gray  dense  chert  5356  5363 

8 Chert,  dense,  light  bluish-  and  brownish-gray,  calcareous  ....  5363  5371 

8 Limestone,  very  fine,  dense,  dark  grayish-brown,  with  consider- 
able light  bluish-  and  brownish-gray,  dense  chert  5371  5379 

5 Limestone,  very  fine,  dense,  dark  grayish-brown,  argillaceous 

and  silty  5379  5384 

30  Limestone,  very  fine,  dense,  dark  to  very  dark  grayish-brown, 

with  considerable  dense,  light  bluish-  and  brownish-gray  chert  5384  5414 
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Thick- 
ness Depth  in  feet 

Feet  Description  of  strata  Top  Bottom 

20  Chert,  very  dark  brownish-gray,  in  part  minuteiy  porous  and 
somewhat  calcareous,  with  interbedded  very  dark  brownish-gray, 
somewhat  calcareous  siltstone  ; a little  glauconite  in  siltstone 

at  5423-5426  5414  5434 

13  Chert,  dense,  light  to  dark  brownish-gray,  somewhat  calcareous  5434  5447 

Bottom  of  Onondaga  limestone  5447 

Lower  Devonian  series,  102  feet. 

Top  of  Oriskany  sandstone  5447 

2 Sandstone,  fine-  to  medium-grained,  light  brownish-gray,  cal- 
careous   5447  5449 

8 Sandstone,  fine-  to  medium-grained,  light  gray,  calcareous  . . 5449  5457 

3 Sandstone,  fine-grained,  dark  brownish-gray,  calcareous  5457  54G0 

Bottom  of  Oriskany  sandstone,  top  of  Ilelderberg  group  5460 

4 Limestone,  very  fine,  dense,  black,  silty  5460  5464 

2 Limestone,  very  fine,  dense,  very  dark  brownish-gray,  silty  ....  5464  5466 

2 Limestone,  very  fine,  dense,  very  dark  brownisli-gray,  argillace- 
ous, containing  a little  dense,  light  gray  chert  and  fragments  of 

shells  5466  5468 

10  Limestone,  very  fine,  dense,  brownish-gray,  silty,  containing 

some  light  brownish-gray  chert  5468  5478 

3 Limestone,  very  fine,  dense,  dark  brownish-gray,  silty,  contain- 
ing some  light  brownish-gray  chert  5478  5481 

56  Limestone,  very  fine,  dense,  brownish-gray,  silty,  containing  con- 
siderable dense,  light  gray  chert  and  fragments  of  shells  5481  5537 

12  Limestone,  very  fine,  dense,  dark  grayish-brown,  silty,  contain- 
ing considerable  light  gray  chert  5537  5549 

Total  depth  5549 


Section  No.  8 

Lo(j  of  F.  C.  IJecDier’s  tl'.  H.  Irwin  Com  pan  i/'s  Tract  Well  No.  1, 
Gaskill  Township,  Jefferson  County,  Pa. 


Drilled,  1924-31.  Elevation  top  of  well,  1350  feet  above  sea 
level  according  to  U.  S.  G.  S.  topographic  map  of  Punxsutawney 
quadrangle. 

34  No  samples  0 

18  Sandstone,  coarse-grained,  light  brown  with  some  quartz  grains 

up  to  4 millimeters  in  diameter  34 

6  Sandstone,  moderately  coarse-grained,  light  brown,  with  some 

interbedded  grayish-black  carbonaceous  shale  52 

12  Sandstone,  moderately  coarse-grained,  light  brown  ; contains 

some  carbonized  plant  remains  ; bottom  of  weathered  zone  ....  58 

3 Shale,  dark  greenish-gray,  sandy  70 

12  Sandstone,  medium-  to  coarse-grained,  gray  73 

3 Sandstone,  medium-grained,  dark  gray,  somewhat  argillaceous.  . 85 

6 Sandstone,  moderately  coarse-grained,  light  gray  88 

2 Shale,  carbonaceous  and  coal  ; Brookville  94 

Pottsville  series,  210  feet. 

34  Sandstone,  moderately  coarse-grained,  light  gray  96 

6 Sandstone,  fine-grained,  dark  gray,  argillaceous  130 

6 Shale,  slate  gray,  sandy  136 

6 Shale,  black,  carbonaceous  142 

6 Sandstone,  medium-grained,  gray  148 

6 Shale,  black,  carbonaceous,  in  part  sandy  154 

6 Shale,  very  dark  gray,  almost  black,  sandy  160 

31  Sandstone,  medium-grained,  gray  166 

7 Shale,  black,  carbonaceous  197 

90  Sandstone,  medium-grained,  light  gray  204 

12  Sandstone,  moderately  coarse-grained,  light  gray  294 

Pocono  series,  900  feet. 

6 Shale,  greenish-gray,  sandy  306 

84  Sandstone,  medium-grained,  light  gray  312 

6 Sandstone,  moderately  coarse-grained,  light  gray  396 

6 Sandstone,  medium-grained,  light  gray  402 

110  Sandstone,  moderately  coarse-grained,  light  gray  408 

8 Shale,  reddish-brown  518 

3 Shale,  greenish-gray  526 

3 Siltstone,  greenish-gray  529 

6 Sandstone,  medium-grained,  greenish-gray  532 

6 Siltstone,  greenish-gray  538 

18  Sandstone,  fine-  to  medium-grained,  greenish-gray  544 

1 Shale,  reddish-brown  562 

29  Sandstone,  medium-grained,  light  greenish-gray,  calcareous  . . 563 

6 Sandstone,  fine-grained,  dark  greenish-gray  592 
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Thick- 
ness Depth 

Feet  Description  of  strata  Top 

24  Siltstone,  dark  greenish-gray  598 

6 Shaie,  dark  gray,  sandy  622 

1 Shale,  reddish-brown,  sandy  628 

11  Sandstone,  fine-grained,  greenish-gray  62-9 

6 Siitstone,  greenish-gray  640 

6 Sandstone,  fine-  to  medium-grained,  greenish-gray,  somewhat 

calcareous  646 

6 Sandstone,  fine-grained,  reddish-brown  652 

12  Sandstone,  fine-grained,  greenish-gray  ; contains  muscovite  . . 658 

6 Siltstone,  greenish-gray ; contains  muscovite  670 

42  Sandstone,  very  fine-grained,  greenish-gray  ; contains  muscovite  ; 

water  present  at  700  feet  676 

78  Sandstone,  moderately  coarse-grained,  light  gray  ; water  pres- 
ent at  723  feet  718 

24  Siltstone,  very  dark  gray  796 

18  Sandstone,  fine-grained,  dark  greenish-gray  820 

12  Sandstone,  medium-grained,  light  gray  838 

6 Siltstone,  dark  gray  850 

12  Shale,  dark  gray,  sandy  856 

6 Siltstone,  dark  gray  ; contains  a few  quartz  grains  up  to  1 milli- 
meter in  diameter  868 

18  Shale,  dark  gray,  sandy,  with  some  interbedded  medium-grained, 

light  gray,  calcareous  sandstone  874 

6 Sandstone,  medium-grained,  light  gray ; contains  muscovite  . . 892 

48  Shale,  dark  gray,  sandy,  with  some  interbedded  very  dark  gray 

siltstone  and  medium-grained  light  gray  sandstone 898 

12  Sandstone,  fine-  to  medium-grained,  light  greenish-gray,  slightly 

calcareous  946 

18  Siltstone,  dark  greenish-gray  958 

18  Sandstone,  medium-grained,  light  greenish-gray,  somewhat  cal- 
careous   976 

6 • Siltstone,  dark  gray  994 

12  Sandstone,  fine-grained,  greenish-gray;  contains  muscovite..  1000 

18  Sandstone,  medium-grained,  greenish-gray,  somewhat  calcareous  1012 

6 Sandstone,  fine-grained,  greenish-gray  1030 

18  Shale,  dark  gray,  sandy  1036 

18  Sandstone,  fine-grained,  greenish-gray  1054 

6 Sandstone,  medium-grained,  greenish-gray,  somewhat  calcare- 
ous   1072 

6 Shale,  dark  gray,  sandy  1078 

18  Sandstone,  fine-  to  medium-grained,  greenish-gray 1084 

4 Shale,  greenish-gray,  sandy  1102 

12  Sandstone,  fine  to  medium-grained,  greenish-gray,  slightly  cal- 
careous   1106 

12  Siltstone,  dark  greenish-gray  1118 

6 Shale,  dark  gray,  sandy  1130 

16  Sandstone,  fine-grained,  greenish-gray  1136 

6 Siltstone,  dark  greenish-gray  1152 

6 Sandstone,  fine-grained,  greenish-gray  ; contains  some  muscovite  1158 

6 Siltstone,  gray ; contains  muscovite  1164 

18  Sandstone,  fine-  to  medium-grained,  greenish-gray  1170 

18  Shale,  dark  gray,  sandy,  with  some  interbedded  fine-grained, 

light  gray  sandstone  1188 

Upper  Devonian  series,  Catskill  facies,  486  feet. 

40  Sandstone,  very  fine  to  fine-grained,  brick-red  ; contains  musco- 
vite   1206 

24  Shale,  brick-red,  sandy,  with  a little  interbedded  fine-grained, 

greenish-gray  sandstone  1246 

6 Sandstone,  fine-grained,  brick-red  and  greenish-gray  ; contains 

muscovite  1270 

18  Shale,  brick-red,  sandy,  with  a little  interbedded  fine-grained, 

greenish-gray  sandstone  1276 

12  Sandstone,  fine-grained,  brick-red  ; contains  muscovite  1294 

12  Shale,  brick-red,  sandy  1306 

18  Sandstone,  fine-  to  medium-grained,  brick-red  1318 

9 Shale,  brick-red,  sandy  1336 

29  Sandstone,  medium-grained,  greenish-gray  1345 

6 Shale,  brick-red,  sandy  1374 

6 Sandstone,  fine-grained,  brick-red  and  light  greenish-gray  . . 1380 

18  Siltstone,  brick-red  1386 

18  Shale,  brick-red,  sandy  1404 

6 Sandstone,  medium-grained,  greenish-gray  1422 

6 Siltstone,  dark  greenish-gray  1428 

12  Shale,  dark  greenish-gray,  sandy  1434 

12  Shale,  dark  brick-red,  sandy  1446 

30  Sandstone,  fine-grained,  greenish-gray  1458 

6 Shale,  dark  brick-red,  sandy  1488 

12  Sandstone,  fine-  to  medium-grained,  greenish-gray  1494 

6 Siltstone,  grayish-green  and  brick-red  ; contains  muscovite  . . 1506 

24  Sandstone,  fine-  to  medium-grained,  greenish-gray  ; contains 

muscovite  1512 
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Depth 

Description  of  strata  Top 

Shale,  dark  gray,  sandy  1536 

Sandstone,  medium-grained,  dark  brick-red  1542 

Shale,  dark  greenish-gray,  sandy  1548 

Sandstone,  medium-grained,  reddish-brown  and  greenish-gray.  1554 

Shale,  dark  gray,  sandy  1566 

Sandstone,  medium-grained,  gray,  with  occasional  quartz  grains 

up  to  1 millimeter  in  diameter  1572 

Shale,  dark  greenish-gray,  sandy  1584 

Shale,  dark  greenish-gray  1626 

Sandstone,  flue-  to  medium-grained,  greenish  to  dark  greenish- 

gray  1638 

Shale,  brick-red,  sandy  1686 

Upper  Devonian  series,  Chemung  and  Portage  facies,  5002  feet. 
Sandstone,  fine-grained,  greenish-gray,  with  interbedded  green- 
ish-gray sandy  shale  1692 

Siltstone,  dark  greenish-gray  1710 

Shale,  dark  greenish-gray,  sandy  1716 

Sandstone,  medium-grained,  greenish-gray;  contains  muscovite.  1722 
Sandstone,  fine-grained,  greenish-gray,  with  interbedded  dark 

gray  sandy  shale  1728 

Shale,  dark  greenish-gray,  sandy  1746 

Sandstone,  fine-grained,  greenish-gray  1776 

Shale,  dark  greenish-gray,  sandy,  with  a little  interbedded  fine- 
grained, greenish-gray  sandstone  1782 

Sandstone,  fine-grained,  greenish-gray  1830 

Shale,  greenish-gray,  sandy  1836 

Sandstone,  fine-grained,  greenish-gray  1860 

Shale,  dark  gray,  sandy  1866 

Sandstone,  fine-grained,  greenish-gray,  with  some  interbedded 

dark  gray  sandy  shale  1890 

Shale,  dark  greenish-gray,  sandy  1914 

Shale,  reddish-  and  dark  greenish-gray,  sandy  1968 

Shale,  dark  greenish-gray,  sandy,  with  some  interbedded  fine- 
grained light  greenish-gray  and  brick-red  sandstone  1986 

Shale,  dark  greenish-gray  1998 

Shale,  dark  greenish-gray,  sandy  2016 

Siltstone,  greenish-gray  2022 

Shale,  dark  gray,  sandy  2034 

Sandstone,  fine-grained,  greenish  gray  ; contains  muscovite  . . 2046 

Shale,  gray,  sandy  2058 

Sandstone,  fine-grained,  gray  2076 

Shale,  dark  gray,  sandy  2088 

Sandstone,  medium-grained,  light  gray  2094 

Shale,  dark  greenish-gray,  sandy  ; contains  a few  fragments  of 

shells  2118 

Sandstone,  fine-grained,  greenish-gray  ; contains  muscovite  . , . 2196 

Shale,  dark  greenish-gray,  with  some  interbedded  medium- 
grained, light  greenish-gray  sandstone  2204 

Shale,  dark  gray,  sandy,  with  some  interbedded  fine-grained, 

light  greenish-gray  sandstone  2232 

Sandstone,  medium-grained,  light  greenish-gray  2250 

Shale,  dark  gray  2256 

Sandstone,  medium-grained,  light  gray;  slight  show  of  oil...  2285 

Sandstone,  fine-grained,  light  brown,  slightly  calcareous  2286 

Sandstone,  fine-grained,  light  gray,  slightly  calcareous  2304 

Sandstone,  fine-grained,  light  brown,  somewhat  calcareous  , . . 2310 

Sandstone,  fine-  to  medium-grained,  light  brown,  very  slightly 

calcareous  2316 

Sandstone,  fine-grained,  light  brown,  somewhat  calcareous  . . . 2322 

Sandstone,  medium-grained,  light  gray,  very  slightly  calcareous  2328 

Sandstone,  fine-grained,  dark  gray,  calcareous  2334 

Shale,  dark  gray,  sandy,  with  some  interbedded  fine  to  medium- 
grained, light  greenish-gray,  slightly  calcareous  sandstone  . . . 2352 

Sandstone,  fine-grained,  light  gray,  slightly  calcareous  2376 

Shale,  dark  greenish-gray,  sandy,  with  some  interbedded  fine- 

to  medium-grained,  light  gray,  sandstone  2382 

Sandstone,  fine-grained,  light  greenish-gray  ; contains  some  mus- 
covite   2394 

Shale,  greenish-gray  2412 

Sandstone,  medium-grained,  light  gray  2418 

Shale,  greenish-gray  2430 

Shale,  dark  gray,  sandy  2436 

Shale,  greenish-gray,  with  some  interbedded  medium-  to  coarse- 
grained, greenish-gray  sandstone  2460 

Shale,  very  dark  gray,  sandy  2478 

Sandstone,  medium-grained,  light  gray  2484 

Shale,  dark  greenish-gray,  sandy,  with  some  interbedded  flne- 

to  medium-grained,  light  greenish-gray  sandstone  2490 

Sandstone,  fine-  to  medium-grained,  li.ght  greenish-gray,  some- 
what calcareous,  with  some  interbedded  dark  greenish-gray, 

sandy  shale  2508 

Shale,  very  dark  gray  2532 


In  feet 
Bottom 

1542 

1548 

1554 

1566 

1572 

1584 

1626 

1638 

1686 

1692 


1710 

1716 

1722 

1728 

1746 

1776 

1782 

1830 

1836 

1860 

1866 

1890 

1914 

1968 

1986 

1998 

2016 

2022 

2034 

2046 

2058 

2076 

2088 

2094 

2118 

2196 

2204 

2232 

2250 

2256 

2285 

2286 
2304 
2310 
2316 

2,322 

2328 

2334 

2352 

2376 

2382 

2394 

2412 

2418 

2430 

2436 

2460 

2478 

2484 

2490 

2508 


2532 

2544 


35 


Thick- 

ness 

Feet  Description  of  strata 

12  Shale,  dark  greenish-gray,  sandy  ; contains  fragments  of  crinoid 

stems  

30  Shale,  dark  gray,  with  some  interbedded  medium-grained,  light 

greenish-gray  sandstone  

6 Shale,  greenish-gray,  with  some  interbedded  medium-grained, 

light  gray  sandstone  containing  fragments  of  shells 

24  Shale,  dark  greenish-gray  

6 Sandstone,  medium-grained,  greenish-gray,  calcareous  

6 Shale,  dark  greenish-gray  

6 Sandstone,  medium-grained,  light  gray,  somewhat  calcareous.. 

48  Shale,  dark  gray,  sandy  

9 Sandstone,  fine-grained,  light  greenish-gray,  slightly  calcareous. 

21  Shale,  very  dark  gray  

12  Sandstone,  fine-grained,  greenish-gray,  calcareous  in  upper  part 

6 Shale,  dark  greenish-gray,  sandy  

12  Shale,  dark  gray,  with  some  interbedded  medium-grained,  light 

gray  sandstone,  slightly  calcareous  

24  Sandstone,  medium-grained,  light  gray,  slightly  calcareous  in 

upper  part,  with  some  interbedded  dark  gray  shale  

24  Shale,  dark  gray  

6 Shale,  dark  gray,  with  some  interbedded  medium-grained,  light 

gray  sandstone,  shale  contains  fragments  of  shells  

6 Sandstone,  medium  to  coarse-grained,  light  gray,  somewhat  cal- 
careous   

12  Shale,  dark  gray,  sandy  ; contains  fragments  of  shells  

30  Shale,  dark  gray,  sandy,  with  some  interbedded  medium- 
grained, light  gray  sandstone  

12  Shale,  dark  greenish-gray ; contains  fragments  of  carbonized 

plant  remains  

18  Sandstone,  medium-grained,  light  gray,  slightly  calcareous,  with 

some  interbedded  dark  greenish-gray,  sandy  shale  

6 Shale,  dark  gray  

36  Sandstone,  medium-grained,  light  to  dark  gray,  calcareous  . . 

6 Shale,  dark  gray  

15  Sandstone,  medium-grained,  greenish-gray,  calcareous  

21  Shale,  dark  gray,  sandy,  with  some  interbedded  fine-  to  medium- 
grained, light  gray  sandstone  

12  Sandstone,  medium-grained,  greenish-gray,  slightly  calcareous. 

6 Shale,  dark  greenish-gray,  sandy  

24  Shale,  dark  gray  

28  Sandstone,  medium-grained,  light  gray,  somewhat  calcareous  ; 

show  of  gas  at  3005  feet  

18  Sandstone,  fine-  to  medium-grained,  light  gray  calcareous 

12  Shale,  very  dark  gray  

18  Sandstone,  medium-grained,  light  gray,  calcareous  

24  Sandstone,  medium-grained,  light  gray,  slightly  calcareous,  with 

some  interbedded  dark  gray  sandy  shale  

18  Sandstone,  medium-grained,  light  gray,  calcareous  

9 Sandstone,  medium-grained,  light  gray,  slightly  calcareous  . . 
Ill  Shale,  dark  gray,  sandy;  contains  occasional  fragment  of  shell. 

6 Sandstone,  fine-grained,  greenish-gray  calcareous  

48  Shale,  dark  gray,  sandy,  with  a little  interbedded  fine-grained, 

light  gray,  somewhat  calcareous  sandstone  

7 Sandstone,  fine-grained,  gray,  somewhat  calcareous 

266  Shale,  dark  gray,  sandy,  with  some  Interbedded  fine-grained, 

gray,  somewhat  calcareous  sandstone  

21  Sandstone,  fine-grained,  gray,  slightly  calcareous  

49  Shale,  dark  gray,  sandy,  with  a little  interbedded  fine-grained, 

gray,  calcareous  sandstone  

84  Shale,  very  dark  gray  

63  Shale,  dark  gray,  sandy  

33  Shale,  dark  gray  

36  Sandstone,  fine-grained,  gray,  slightly  calcareous,  with  some 

interbedded  dark  gray  sandy  shale  

14  Shale,  dark  gray,  sandy  

35  Sandstone,  fine-grained,  gray,  calcareous,  with  some  interbedded 

dark  gray  sandy  shale  

28  Shale,  dark  gray  

28  Sandstone,  very  fine-grained,  gray,  and  interbedded  dark  gray 

sandy  shale  

14  Shale,  gray,  sandy  

7 Sandstone,  very  fine-grained,  gray  

28  Shale,  gray,  with  interbedded  very  fine-grained,  gray,  slightly 

calcareous  sandstone  

28  Shale,  very  dark  gray  

7 Sandstone,  fine-grained,  greenish-gray,  calcareous  ; show  of  gas 

at  4038  

42  Shale,  dark  gray,  with  interbedded  very  fine-grained,  dark  gray 

sandstone  

14  Sandstone,  fine-grained,  gray,  slightly  calcareous,  with  some 

interbedded  dark  gray  shale  

28  Shale,  dark  gray  sandy,  with  interbedded  fine-grained,  gray, 
slightly  calcareous  sandstone  


Depth  in  feet 


Top 

Bottom 

2544 

2556 

2556 

2586 

2586 

2592 

2592 

2616 

2616 

2622 

2622 

2628 

2628 

2634 

2634 

2682 

2682 

2691 

2691 

2712 

2712 

2724 

2724 

2730 

2730 

2742 

2742 

2766 

2766 

2790 

2790 

2796 

2796 

2802 

2802 

2814 

2814 

2844 

2844 

2856 

2856 

2874 

2874 

2880 

2880 

2916 

2916 

2922 

2922 

2937 

2937 

2958 

2958 

2970 

2970 

2976 

2976 

3000 

3000 

3028 

3028 

3046 

3046 

3058 

3058 

3076 

3076 

3100 

3100 

3118 

3118 

3127 

3127 

3238 

3238 

3244 

3244 

3292 

3292 

3299 

3299 

3565 

3565 

3586 

3586 

3635 

3635 

3719 

3719 

3782 

3782 

3815 

3815 

3851 

3851 

3865 

3865 

3900 

3900 

3928 

3928 

3956 

3956 

3970 

3970 

3977 

3977 

4005 

4005 

4033 

4033 

4040 

4040 

4082 

4082 

4096 

4096 

4124 

36 


Thick- 

ness 

Feet  Description  of  strata 

19  Sandstone,  fine-grained,  greenish-gray,  somewhat  calcareous.. 

2 Shale,  gray,  sandy  

35  Sandstone,  very  fine-grained,  gray,  with  some  interbedded  dark 

gray  sandy  shale  

28  Shale,  dark  gray,  sandy,  with  some  interbedded  very  fine- 
grained, gray  sandstone  

11  Sandstone,  fine-grained,  greenish-gray  

76  Shale,  dark  gray,  sandy  

18  Sandstone,  fine-grained,  greenish-gray,  calcareous  

28  Shale,  dark  gray,  sandy,  with  interbedded  fine-grained,  gray 

sandstone  

7 Shale,  dark  gray  

7 Sandstone,  fine-grained,  greenish-gray,  slightly  calcareous  . . . 

21  Shale,  dark  gray,  sandy  

35  Shale,  dark  gray,  sandy,  with  some  interbedded  fine-grained, 

gray  sandstone  

14  Shale,  gray,  with  some  interbedded  fine-grained,  gray  sandstone 
63  Shale,  dark  gray,  sandy,  with  interbedded  fine-grained,  gray, 

slightly  calcareous  sandstone  

35  Shale,  dark  gray,  with  a little  interbedded  very  fine-grained, 

gray  sandstone  

28  Shale,  gray,  sandy,  with  interbedded  very  fine-grained,  gray 

sandstone  

14  Shale,  gray,  sandy  

50  Shale,  dark  gray  

20  Shale,  dark  gray,  with  some  interbedded  very  fine-grained,  gray 

sandstone  

28  Shale,  dark  gray  

28  Shale,  dark  gray,  with  some  Interbedded  very  fine-grained,  dark 

gray  sandstone  

28  Shale,  dark  gray  

28  Shale,  very  dark  gray,  with  some  interbedded  very  fine-grained, 
gray  sandstone  

21  Shale,  dark  gray,  sandy,  with  interbedded  very  fine-grained  gray 

sandstone  

77  Shale,  dark  gray,  with  a little  interbedded  very  fine-grained, 

gray  sandstone  

7 Sandstone,  very  fine-grained,  gray  

56  Shale,  dark  to  very  dark  gray,  with  interbedded  very  fine- 
grained gray  sandstone  

7 Shale,  very  dark  gray  

7 Shale,  black  

7 Shale,  dark  gray  

7 Shale,  gray,  sandy  

14  Shale,  dark  gray,  sandy,  with  a little  interbedded  very  fine- 
grained, gray  sandstone  

4 Sandstone,  very  fine-grained,  gray  

24  Shale,  dark  gray,  with  a little  interbedded,  very  fine-grained, 

gray  sandstone  

42  Shale,  dark  gray  

21  Shale,  very  dark  gray  

42  Shale,  dark  gray,  with  some  interbedded  very  fine-grained  gray 

sandstone  

14  Shale,  dark  gray,  sandy  

56  Shale,  dark  gray  

70  Shale,  dark  gray,  with  interbedded  very  fine-grained,  gray  sand- 
stone   


21  Sandstone,  very  fine-grained,  gray,  with  some  interbedded  dark 
gray  shale  


217 

Shale,  dark  gray,  with  interbedded  very 
sandstone  

fine-grained. 

gray 

7 

Shale,  dark  gray  

21 

Shale,  dark  gray,  with  a little 
sandstone  

: interbedded 

fine-grained, 

gray 

21 

Shale,  very  dark  gray,  with 
grained,  dark  gray  sandstone 
Shale,  dark  gray,  sandy  .... 
Shale,  very  dark  gray,  with 

grained,  gray  sandstone  

Shale,  very  dark  gray  

some  interbedded  very 

fine- 

14 

14 

226 

a little  interbedded  very 

fine- 

5 

Sandstone,  very  fine-grained, 
Shale,  dark  gray,  with  some 

16 

interbedded 

very  fine-grained. 

21 

Shale,  very  dark  gray,  with  interbedded  very 
sandstone  

fine-grained. 

gray 

21  Sandstone,  very  fine-grained,  gray,  with  a little  interbedded 
very  dark  gray  shale  

12  Shale,  dark  gray,  with  interbedded  very  fine-grained,  dark  gray 

sandstone  

3 Sandstone,  very  fine-grained,  dark  gray  

5 Shale,  very  dark  gray,  with  some  interbedded  very  fine-grained, 
greenish-gray  sandstone  

13  Sandstone,  very  fine-grained,  greenish-gray,  slightly  calcareous 


Depth 

in  feet 

Top 

Bottom 

4124 

4143 

4143 

4145 

4145 

4180 

4180 

4208 

4208 

4219 

4219 

4295 

4295 

4313 

4313 

4341 

4341 

4348 

4348 

4355 

4355 

4376 

4376 

4411 

4411 

4425 

4425 

4488 

4488 

4523 

4523 

4551 

4551 

4565 

4565 

4615 

4615 

4635 

4635 

4663 

4663 

4691 

4691 

4719 

4719 

4747 

4747 

4768 

4768 

4845 

4845 

4852 

4852 

4908 

4908 

4915 

4915 

4922 

4922 

4929 

4929 

4936 

4936 

4950 

4950 

4954 

4954 

4978 

4978 

5020 

5020 

5041 

5041 

5083 

5083 

5097 

5097 

5153 

5153 

5223 

5223 

5244 

5244 

5461 

5461 

5468 

5468 

5489 

5489 

5510 

5510 

5524 

5524 

5538 

5538 

5764 

5764 

57  69 

5769 

5785 

5785 

5806 

5806 

5827 

5827 

5839 

5839 

5842 

5842 

5847 

5847 

5860 
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Thick 

ness 

Feet 

2 

6 

21 

42 

49 

21 

21 

8 

2 

8 

3 

21 

5 
14 
28 

6 
6 
6 

12 

192 

12 

6 

6 

53 

26 

21 

7 

14 

21 

25 


5 

20 

5 

40 

25 

5 

5 

65 


10 

10 

25 

5 
30 
66 
54 
12 

6 
24 
18 

6 

44 

18 

13 

10 

123 


69 


25 


24 

14 


Depth 


Description  of  strata  Top 

Shale,  dark  gray  5860 

Sandstone,  very  fine-grained,  dark  gray,  slightly  calcareous.  5862 

Shale,  dark  gray,  with  interbedded  very  fine-grained,  dark  gray 

sandstone  5868 

Shale,  very  dark  gray,  sandy  5889 

Shale,  very  dark  gray  5931 

Shale,  very  dark  gray,  with  interbedded  very  fine-grained,  gray 

sandstone  5980 

Shale,  very  dark  gray ' 6001 

Shale,  dark  gray  6022 

Sandstone,  very  fine-grained,  light  gray,  slightly  calcareous  . . . 6030 

Shale,  dark  gray,  sandy,  with  interbedded  very  fine-grained, 

gray  sandstone  6032 

Sandstone,  very  fine-grained,  gray  6040 

Shaie,  very  dark  gray,  with  interbedded  very  fine-grained, 

gray  sandstone  6043 

Sandstone,  very  fine-grained,  gray,  slightly  calcareous  6064 

Shale,  very  dark  gray  6069 

Shale,  grayish-black,  sandy  6083 

Shale,  dark  gray ; contains  pyrite  6111 

Shale,  very  dark  gray  6117 

Shale,  dark  gray,  sandy  6123 

Shale,  grayish-black  6129 

Shale,  black  6141 

Shale,  very  dark  gray,  sandy  6333 

Shale,  black,  slightly  calcareous  6345 

Shale,  very  dark  gray,  calcareous  6351 

Shale,  black,  somewhat  calcareous  6357 

Shale,  black,  slightly  calcareous  6410 

Shale,  black  6436 

Shale,  very  dark  gray,  somewhat  calcareous  6457 

Shale,  black,  somewhat  calcareous  ; contains  pyrite 6464 

Shale,  black,  slightly  calcareous  6478 

Shale,  dark  gray,  calcareous  6499 

Tully  limestone,  170  feet. 

Limestone,  dark  gray,  very  fine,  dense,  argillaceous  6524 

Shale,  dark  gray,  very  calcareous  6529 

Limestone,  dark  brownish-gray,  very  fine,  dense,  argiliaceous  . . 6549 

Shale,  dark  gray,  very  calcareous  6554 

Shale,  gray  to  dark  gray,  calcareous  6594 

Shale,  black  6619 

Shale,  very  dark  gray,  calcareous  6624 

Limestone,  very  fine,  dense,  dark  to  very  dark  brownish-gray, 
argillaceous  6629 

Middle  Devonian  series,  Hamilton  group,  474  feet. 

Shale,  very  dark  gray,  calcareous 6694 

Shale,  gray,  calcareous  6704 

Shale,  gray  to  very  dark  gray  6714 

Shale,  black  6739 

Shale,  gray  to  dark  gray  6744 

Shale,  very  dark  gray  6774 

Shale,  dark  gray  6840 

Shale,  very  dark  gray  6894 

Shale,  dark  gray,  calcareous  6906 

Shale,  dark  gray  6912 

Shale,  grayish-black  6936 

Shale,  dark  gray,  somewhat  calcareous  6954 

Shale,  grayish-black  6960 

Shale,  dark  gray  7004 

Shale,  grayish-black  ; contains  pyrite  7022 

Shale,  dark  gray  7035 

Shale,  grayish-black  ; contains  pyrite  7045 

Middle  Devonian  series,  Onondaga  formation,  69  feet. 

Chert,  gray,  dark  brownish-gray,  black,  somewhat  calcareous.  . 7168 


Lower  Devonian  series. 
Oriskany  (Ridgeley)  sandstone,  25  feet. 


Sandstone,  fine-grained,  light  gray,  slightly  calcareous ; some 
of  quartz  grains  well  rounded,  some  show  crystal  facets  due 
to  deposition  of  secondary  silica  around  original  grains  7237 

Helderberg  group,  158  feet. 

Limestone,  very  fine  crystalline,  brownish-gray ; contains 

abundant  brownish-gray  chert  and  some  silt  7262 

Limestone,  very  fine,  dense,  dark  to  very  dark  brownish-gray, 
silty  and  argillaceous  ; hydrochloric  acid  residue  contains  molds 
of  shell  fragments  7286 


in  feet 
Bottom 

5862 

5868 

5889 

5931 

5980 

6001 

6022 

6030 

6032 

6040 

6043 

6064 

6069 

6083 

6111 

6117 

6123 

6129 

6141 

6333 

6345 

6351 

6357 

6410 

6436 

6457 

6464 

6478 

6499 

6524 


6529 

6549 

6554 

6594 

6619 

6624 

6629 

6694 


6704 

6714 

6739 

6744 

6774 

6840 

6894 

6906 

6912 

6936 

6954 

6960 

7004 

7022 

7035 

7045 

7168 


7237 


7262 


7286 


7300 


38 


Thick- 

ness 

Feet  Description  of  strata 

45  Limestone,  very  fine,  dense,  very  dark  brownish-gray,  siity 

and  argiliaceous  

35  Shale,  grayisli-black,  very  calcareous  . 

40  Limestone,  very  fine,  dense,  very  dark  brownish-gray,  argil- 
laceous   

Upper  Silurian  series,  807-F  feet. 

17  Limestone,  very  fine,  dense,  light  gray,  argillaceous  and  silty, 

dolomitic 

57  Limestone,  very  fine,  dense,  gray  to  dark  brownish-gray,  argil- 
laceous and  somewhat  magnesian  

Top  of  Salina  group. 

26  Limestone,  very  fine,  dense,  brownish-gray,  somewhat  argil- 

laceous, dolomitic  ; contains  a great  deal  of  anhydrite  ; a little 

salt  water  between  7510-7515  

40  Limestone,  very  fine,  dense,  dark  brownish-gray,  argillaceous 

and  dolomitic  ; contains  a little  anhydrite 

45  Limestone,  very  fine,  dense,  dark  brownish-gray,  argillaceous 

and  dolomitic  ; contains  considerable  anhydrite  

25  Limestone,  very  fine,  dense,  very  dark  brownish-gray,  dolomitic  ; 

contains  a great  deal  of  anhydrite  

28  Limestone,  very  fine,  dense,  dark  brownish-gray,  somewliat 

argillaceous,  dolomitic  ; contains  a little  anhydrite 

30  Limestone,  very  fine,  dense,  dark  brownish-gray,  somewhat 

argillaceous  and  dolomitic  ; contains  considerable  anhydrite  .... 
25  Limestone,  very  fine,  dense,  dark  brownish-gray,  argillaceous 

and  silty,  somewhat  dolomitic  

40  Salt,  medium-grained,  grayish-w'hite  

5 Limestone,  very  fine,  dense,  browmish-gray,  argillaceous  

5 Shale,  dark  gray  

15  Limestone,  very  fine,  dense,  dark  brownish-gray,  argillaceous 

and  somewhat  dolomitic  

5 Shale,  light  gray  

10  Salt,  medium-grained,  grayish-white  

35  Limestone,  very  fine,  dense,  dark  brownish-gray,  argillaceous 

and  somewhat  dolomitic  

30  Limestone,  very  fine,  dense,  brownish  to  dark  brownish-gray, 
somewat  argillaceous  and  dolomitic;  contains  some  anhydrite.. 
10  Limestone,  very  fine,  dense,  dark  brownish-gray,  somewhat 

argillaceous,  dolomitic  

72  Limestone,  very  fine,  dense,  dark  to  very  dark  brownish-gray, 

argillaceous  and  somewhat  magnesian  

25  Limestone,  very  fine,  dense,  grayish-brown,  argillaceous  and 

dolomitic  ; contains  some  anhydrite  

50  Limestone,  very  fine,  dense,  very  dark  brownish-gray,  argil- 
laceous and  somewhat  magnesian  

25  Limestone,  very  fine,  dense,  very  dark  browmish-gray,  argil- 
laceous and  dolomitic  ; contains  some  anhydrite 

45  Limestone,  very  fine,  dense,  gray,  argillaceous  and  somewhat 

dolomitic  ; contains  considerable  anhydrite  

45  Limestone,  very  fine,  dense,  light  brownish-gray,  argillaceous 
and  somewhat  dolomitic  ; contains  considerable  anhydrite  .... 

30  Clay,  light  gray,  somewhat  dolomitic  

30  Limestone,  very  fine,  dense,  light  brownish-gray  argillaceous 

and  dolomitic  ; contains  considerable  anhydrite  

37  Limestone,  very  fine,  dense,  very  dark  brownish-gray,  argil- 
laceous and  dolomitic ; contains  some  anhydrite  

Total  depth  


Depth  in  feet 


Top 

Bottom 

7300 

7345 

7345 

7380 

7380 

7420 

7420 

7437 

7437 

7494 

7494 

7520 

7520 

7560 

7560 

7605 

7605 

7630 

7630 

7658 

7658 

7688 

7688 

7713 

7713 

7753 

7753 

7758 

7758 

7763 

7763 

7778 

7778 

7783 

7783 

7793 

7793 

7828 

7828 

7858 

7858 

7868 

7868 

7940 

7940 

7965 

7965 

8015 

8015 

8040 

8040 

8085 

8085 

8130 

8130 

8160 

8160 

8190 

8190 

8227 

8227 

Section  Xo.  9 

Log  of  Susquehanna  Oil  and  Gas  Gompanifs  Well  No.  2,  John  Woolridge 
Estate,  Bradford  Township,  Clearfield  County,  Pa. 

Drilled  1932-33.  Elevation,  top  of  well,  1567  feet  above  sea 
level  by  altimeter.  Well  starts  approximately  80  feet  below 
Lower  Kittanniiig  or  B coal  bed. 


9 Sandstone,  medium-grained,  yellowish-brown  0 9 

11  Sandstone,  medium-grained,  light  gray  9 20 

15  Shale,  very  dark  gray,  sandy,  micaceous  20  35 

Pottsville  series,  155  feet. 

20  Sandstone,  medium-grained,  light  gray  35  55 

15  Sandstone,  fine-grained,  dark  greenish-gray  55  70 

10  Shale,  black,  carbonaceous,  and  coal  (Mercer)  70  80 

5 Shale,  very  dark  gray,  sandy  80  85 

20  Sandstone,  fine-  to  medium-grained,  light  gray  85  105 

25  Sandstone,  medium-  to  coarse-grained,  light  gray  105  130 

15  Sandstone,  medium-grained,  light  gray  130  145 
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Thick' 

ness 

Feet 

15 

30 


10 

10 

10 

10 

46 

9 

40 

41 

32 

5 

12 

4 

12 

15 

6 

5 
5 

40 

34 

18 

27 

5 

6 

12 

18 

38 

17 
60 
12 

18 
12 
63 
18 
45 

24 

16 

25 

45 

10 

40 

12 

33 


15 

15 

55 

10 

15 

5 

5 

34 


Depth 


Description  of  strata  Top 

Sandstone,  medium-  to  coarse-grained,  light  gray,  with  some 

grayish-black  shale  at  base  145 

Sandstone,  medium-grained,  light  gray  160 

Pocono  group,  920  feet. 

Sandstone,  fine-  to  very  fine-grained,  light  greenish-gray  ....  190 

Shale,  light  gray,  sandy  200 

Sandstone,  fine-grained,  light  gray  210 

Sandstone,  medium-  to  coarse-grained,  light  gray  220 

Sandstone,  medium-grained,  light  gray ; contains  a little 

muscovite  230 

Shale,  very  dark  gray,  almost  black,  sandy 276 

Shale,  dark  to  very  dark  gray,  sandy  285 

Sandstone,  fine-  to  medium-grained,  light  gray,  almost  white ; 

contains  a little  muscovite  325 

Sandstone,  medium-grained,  light  gray  ; contains  a little 

muscovite  366 

Sandstone,  coarse-grained,  light  gray  398 

Sandstone,  medium-grained,  light  gray  403 

Shale,  greenish-gray  415 

Shale,  greenish-gray,  sandy  419 

Shale,  brick-red,  with  some  Interbedded  grayish-green  sandy 

shale  431 

Shale,  grayish-green  446 

Siltstone,  grayish-green  452 

Shale,  greenish-gray,  sandy  457 

Sandstone,  fine-grained,  greenish-gray  ; contains  a little  musco- 
vite   462 

Sandstone,  fine-  to  medium-grained,  light  greenish-gray  ; con- 
tains a little  muscovite  502 

Sandstone,  medium-grained,  light  greenish-gray ; contains  a 

little  muscovite  536 

Sandstone,  fine-grained,  greenish-gray,  in  part  somewhat  cal- 
careous   554 

Sandstone,  fine-grained,  brown,  some  greenish-gray,  calcareous  581 

Sandstone,  fine-  to  medium-grained,  light  greenish-gray,  some- 
what calcareous  586 

Sandstone,  medium-grained,  greenish-gray,  somewhat  calca- 
reous   592 

Sandstone,  fine-  to  medium-grained,  greenish-gray,  calcareous  604 

Sandstone,  fine-  to  medium-grained,  greenish-gray,  somewhat 

calcareous : contains  a little  muscovite  622 

Shale,  dark  gray,  with  some  interbedded  fine-  to  medium- 
grained, greenish-gray  sandstone  660 

Shale,  dark  gray,  sandy,  with  carbonized  plant  fragments  in 

upper  part  677 

Shale,  dark  gray,  with  some  interbedded  fine-grained,  greenish- 

gray  sandstone  737 

Sandstone,  fine-grained,  greenish-gray,  sligtly  calcareous,  with 

some  interbedded  dark  gray  sandy  shale  749 

Shale,  brick-red,  sandy  with  a little  interbedded  fine-grained, 

greenish-gray,  slightly  calcareous  sandstone  767 

Shale,  dark  gray,  sandy,  with  minute  carbonized  plant  fragments 

in  upper  part  779 

Shale,  brick-red,  sandy,  with  a little  interbedded  fine-grained, 

greenish-gray  sandstone  842 

Sandstone,  fine-grained,  greenish-gray,  somewhat  calcareous ; 

contains  a little  muscovite  860 

Shale,  greenish-  to  dark  greenish-gray,  sandy  905 

Sandstone,  fine-grained,  greenish-gray,  slightly  calcareous  ; with 

minute  carbonized  plant  fragments  in  middle  part  929 

Shale,  dark  gray,  sandy,  with  some  interbedded  fine-grained, 

dark  greenish-gray  sandstone  945 

Sandstone,  very  fine-grained,  greenish-gray,  with  some  inter- 
bedded dark  gray  sandy  shale  970 

Shale,  gray  to  dark  gray  1015 

Sandstone,  fine-grained,  greenish-gray ; contains  carbonized 

plant  fragments  and  a little  muscovite  1025 

Shale,  dark  greenish-gray,  sandy  1065 

Sandstone,  fine-grained,  light  greenish-gray,  with  a little  inter- 
bedded dark  gray  shale  ; sandstone  contains  a little  muscovite  . . 1077 

Upper  Devonian  series,  Catskill  facies,  1302  feet. 

Shale,  brick-red,  with  a little  interbedded  fine-grained,  light 

greenish-gray  sandstone  1110 

Shale,  brick-red  1125 

Shale,  brick-red,  sandy,  with  abundant  muscovite 1140 

Shale,  brick-red  1195 

Shale,  dark  reddish-brown,  with  abundant  muscovite  1205 

Shale,  brick-red  1220 

Sandstone,  very  fine-grained,  greenish-gray  1225 

Shale,  brick-red,  sandy,  with  abundant  muscovite 1230 


in  feet 
Bottom 


160 

190 


200 

210 

220 

230 

276 

285 

325 

366 

398 

403 

415 

419 

431 

446 

452 

457 

462 

502 

536 

554 

581 

586 

592 

604 

622 

660 

677 

737 

749 

767 

779 

842 

860 

905 

929 

945 

970 

1015 

1025 

1065 

1077 

1110 


1125 

1140 

1195 

1205 

1220 

1225 

1230 

1264 


40 


Thick- 

ness 

Feet  Description  of  strata 

14  Sandstone,  fine-grained,  dark  reddish-brown,  with  muscovite  . . 

28  Shale,  brick-red,  and  brick-red  sandy  shale  

28  Sandstone,  fine-grained,  greenish-gray,  platy,  with  muscovite  . . 

5 Shale,  brick-red  

18  Shale,  brick-red,  sandy  

6 Shale,  brick-red  

24  Shale,  brownish-red,  sandy  

11  Sandstone,  very  fine-grained,  brownish-red,  with  muscovite  . . 
17  Shale,  brick-red  

17  Shale,  brick-red,  sandy  

6 Shale,  greenish-gray,  sandy  

81  Shale,  brownish-red,  sandy,  and  brick-red  shale ; sandy  shale 

contains  muscovite  

29  Sandstone,  very  fine-grained,  dark  greenish-gray,  w'ith  some 

interbedded  dark  greenish-gray  sandy  shale  ; sandstone  contains 
muscovite  

23  Shale,  brick-red  

5  Sandstone,  very  fine-grained,  greenish-gray  

16  Shale,  brick-red,  sandy  

10  Sandstone,  very  fine-grained,  brownish-red,  with  muscovite  . . 
5 Shale,  dark  gray,  sandy  

15  Shale,  brick-red,  in  part  sandy  

20  Shale,  greenish-gray,  sandy  

5 Shale,  dark  gray  

13  Sandstone,  very  fine-grained,  light  greenish-gray,  with  muscovite 

7 Shale,  brownish-red,  sandy  

5 Sandstone,  very  fine-grained,  greenish-gray,  with  muscovite  . . 

6 Shale,  brownish-red,  with  muscovite  

10  Shale,  greenish-gray,  sandy  

5 Sandstone,  very  fine-grained,  greenish-gray  

37  Shale,  gray,  with  some  interbedded  greenish-gray  shale  

8 Sandstone,  very  fine-grained,  greenish-gray  

7 Shale,  brownish-red,  sandy  

3 Sandstone,  fine-grained,  greenish-gray  

6 Sandstone,  fine-grained,  brownish-red,  with  muscovite  

22  Sandstone,  fine-grained,  light  greenish-gray  

5 Shale,  greenish-gray,  sandy  

11  Sandstone,  fine-  to  medium-grained,  light  gray  

10  Shale,  dark  greenish-gray,  sandy  

16  Sandstone,  fine-grained,  white  

8 Shale,  greenish-gray,  sandy  

16  Sandstone,  fine-grained,  light  greenish-gray  

16  Shale,  greenish-gray,  sandy  

8 Sandstone,  fine-grained,  light  greenish-gray  

12  Shale,  greenish-gray,  sandy  

6 Sandstone,  fine-grained,  greenish-gray  

6 Shale,  brownish-red,  sandy  

10  Sandstone,  fine-grained,  light  gray  

10  Shale,  dark  brownish-red  

5 Sandstone,  fine-grained,  light  gray  

18  Shale,  greenish-gray,  with  a little  Interbedded  fine-grained,  light 

greenish-gray  micaceous  sandstone  

6 Sandstone,  fine-grained,  greenish-gray,  with  muscovite 

77  Shale,  gray  to  greenish-gray,  with  some  interbedded  greenish- 

gray  sandy  shale 

10  Sandstone,  very  fine-grained,  dark  greenish-gray  

12  Shale,  dark  greenish-gray,  sandy  

48  Shale,  gray  to  dark  gray,  in  part  sandy  

6 Sandstone,  very  fine-grained,  greenish-gray  

6 Shale,  dark  brownish-red,  sandy  

6 Shale,  greenish-gray,  sandy,  with  muscovite  

6 Sandstone,  very  fine-grained,  greenish-gray,  with  muscovite  . . 

6 Shale,  dark  brownish-red  

6 Sandstone,  very  fine-grained,  light  greenish-gray  

6 Shale,  dark  brownish-red  

33  Shale,  greenish-grey,  sandy,  tvith  a little  interbedded  brownish- 

red  shale  

17  Shale,  greenish-gray  

7 Sandstone,  very  fine-grained,  greenish-gray,  slightly  calcareous 

6 Shale,  gray,  sandy  

17  Sandstone,  very  fine-grained,  dark  greenish-gray,  slightly  cal- 
careous, with  some  interbedded  dark  gray  shale  

12  Shale,  dark  greenish-gray,  with  some  interbedded  very  fine- 
grained, dark  greenish-gray  sandstone  

25  Sandstone,  very  fine-grained,  dark  greenish-gray,  with  some 

interbedded  dark  gray  shale  

6 Shale,  greenish-gray  

6 Shale,  dark  brownish-red,  sandy  

6 Shale,  dark  greenish-gray  

41  Shale,  greenish-  to  dark  greenish-gray,  sandy,  calcareous  in 

upper  part  

6 Sandstone,  very  fine-grained,  greenish-gray  


Depth  in  feet 


'1  op 

Bottom 

1264 

1278 

1278 

1306 

1306 

1334 

1334 

1339 

1339 

1357 

1357 

1363 

1363 

1387 

1387 

1398 

1398 

1415 

1415 

1432 

1432 

1438 

1438 

1519 

1519 

1548 

1548 

1571 

1571 

1576 

1576 

1592 

1592 

1602 

1602 

1607 

1607 

1622 

1622 

1642 

1642 

1647 

1647 

1660 

1660 

1667 

1667 

1672 

1672 

1678 

1678 

1688 

1688 

1693 

1693 

1730 

1730 

1738 

1738 

1745 

1745 

1748 

1748 

1754 

1754 

1776 

i 1 . 6 

1 ( bi 

1781 

1792 

1792 

1802 

1802 

1818 

1818 

1826 

1826 

1842 

1842 

1858 

1858 

1866 

1866 

1878 

1878 

1884 

1884 

1890 

1890 

1900 

1900 

1910 

1910 

1915 

1915 

1933 

1933 

1939 

1939 

2016 

2016 

2026 

2026 

2038 

2038 

2086 

2086 

2092 

2092 

2098 

2098 

2104 

2104 

2110 

2110 

2116 

2116 

2122 

2122 

2128 

2128 

2161 

2161 

2178 

2178 

2185 

2185 

2191 

2191 

2208 

2208 

2220 

2220 

2245 

2245 

2251 

2251 

2257 

2257 

2263 

2263 

2304 

2304 

2310 

41 


Thick- 
ness Depth 

Feet  Description  of  strata  Top 

6 Shale,  dark  greenish-gray,  sandy  2310 

12  Sandstone,  very  fine-grained,  dark  greenish-gray,  with  some 

interbedded  greenish-gray  shale  2316 

24  Shale,  greenish-gray,  in  part  sandy  2328 

6 Shale,  dark  brownish-red,  sandy  2352 

24  Shale,  greenish-gray,  sandy,  with  some  interbedded  dark  green- 
ish-gray shale  2358 

5 Sandstone,  very  fine-grained,  dark  greenish-gray  2382 

19  Shale,  brick-red  to  dark  brownish-red  2387 

6 Sandstone,  very  fine-grained,  greenish-  to  dark  brownish-gray  2406 

Upper  Devonian  series,  Chemung  and  Portage  facies,  4638  feet. 

11  Shale,  dark  greenish-gray,  sandy  2412 

10  Shale,  greenish-gray,  with  some  interbedded  very  fine-grained, 

greenish-gray  sandstone  2423 

5 Sandstone,  very  fine-grained,  very  dark  gray,  slightly  calca- 
reous   2433 

10  Shale,  dark  gray,  somewhat  calcareous  2438 

5 Sandstone,  very  fine-grained,  gray,  somewhat  calcareous ; con- 
tains fragments  of  shells  2448 

6 Shale,  gray  2453 

6 Sandstone,  very  fine-grained,  gray,  slightly  calcareous  2459 

6 Shale,  gray  2465 

6 Sandstone,  very  fine-grained,  gray,  calcareous  2471 

12  Shale,  gray,  with  some  interbedded  very  fine-grained,  gray, 

calcareous  sandstone  containing  fragments  of  shells 2477 

5 Sandstone,  very  fine-grained,  greenish-gray,  somewhat  calca- 
reous ; contains  fragments  of  shells  2489 

5 Shale,  greenish-gray,  sandy  2494 

10  Sandstone,  very  fine-grained,  greenish-gray,  with  some  inter- 
bedded gray  shale  2499 

5 Shale,  greenish-gray,  sandy  2509 

5 Sandstone,  very  fine-grained,  light  gray,  somewhat  calcareous  2514 

16  Shale,  gray,  with  some  interbedded  greenish-gray  sandy  shale  . . 2519 

30  Sandstone,  very  fine-grained,  gray,  somewhat  calcareous,  with 

a little  interbedded  dark  gray  shale  . . 2535 

25  Shale,  gray,  with  some  interbedded  very  fine-grained,  light  gray, 

somewhat  calcareous  sandstone  2565 

5 Sandstone,  very  fine-grained,  gray,  somewhat  calcareous ; con- 
tains fragments  of  shells  2590 

5 Shale,  gray,  sandy,  somewhat  calcareous ; contains  fragments 

of  shells  2595 

14  Sandstone,  very  fine-grained,  gray,  somewhat  calcareous  ....  2600 

29  Shale,  gray  2614 

5 Shale,  greenish-gray,  sandy,  with  a little  interbedded  very  fine- 

grained, light  gray,  somewhat  calcareous  sandstone,  containing 
fragments  of  shells  2643 

6 Sandstone,  very  fine-grained,  light  gray  to  greenish-gray,  some- 
what calcareous  2648 

5 Shale,  greenish-gray,  sandy,  somewhat  calcareous 2654 

21  Sandstone,  very  fine-grained,  gray  2659 

45  Shale,  gray  to  dark  gray  2680 

26  Shale,  greenish-gray,  sandy,  with  some  interbedded  purplish-red 

shale  in  upper  part 2725 

67  Shale,  gray,  with  some  interbedded  very  fine-grained,  light  gray, 

slightly  calcareous  sandstone  in  lower  part 2751 

10  Shale,  greenish-gray,  sandy,  with  some  interbedded  deep 

purplish-red  sandy  shale  2818 

5 Sandstone,  very  fine-grained,  greenish-gray,  slightly  calcareous  2828 

10  Shale,  greenish-gray,  sandy  2833 

10  Sandstone,  very  fine-grained,  deep  purplish-red,  ferruginous  . . 2843 

5 Shale,  greenish-gray,  sandy  2853 

5 Sandstone,  very  fine-grained,  dark  greenish-gray  2858 

20  Shale,  gray,  with  some  interbedded  greenish-gray,  sandy  shale  2863 
24  Shale,  gray,  with  a little  interbedded  very  fine-grained,  dark 

gray  sandstone  2883 

14  Sandstone,  very  fine-grained,  light  gray  to  gray,  slightly  cal- 
careous   2907 

16  Shale,  gray,  with  some  interbedded  very  fine-grained,  light  gray, 

somewhat  calcareous  sandstone  containing  fragments  of  shells  2921 
5 Sandstone,  very  fine-grained,  light  gray  to  gray,  somewhat  cal- 
careous   2937 

20  Shale,  gray,  with  a little  interbedded  very  fine-grained,  gray, 

somewhat  calcareous  sandstone  containing  fragments  of  shells  2942 

48  Shale,  gray 2962 

5 Sandstone,  very  fine-grained,  greenish-gray  3010 

5 Shale,  gray  3015 

8 Sandstone,  very  fine-grained,  greenish-gray  3020 

23  Shale,  gray  3028 

5 Sandstone,  very  fine-grained,  gray,  somewhat  calcareous,  con- 
tains fragments  of  shells  3051 

5 Shale,  gray  3056 


in  feet 
Bottom 

2316 

2328 

2352 

2358 

2382 

2387 

2406 

2412 


2423 

2433 

2438 

2448 

2453 

2459 

2465 

2471 

2477 

2489 

2494 

2499 

2509 

2514 

2519 

2535 

2565 

2590 

2595 

2600 

2614 

2643 


2648 

2654 

2659 

2680 

2725 

2751 

2818 

2828 

2833 

2843 

2853 

2858 

2863 

2883 

2907 

2921 

2937 

2942 

2962 

3010 

3015 

3020 

3028 

3051 

3056 

3061 


42 


Thick- 
ness Deptli 

Feet  Description  of  strata  Toil 

14  Shale,  greenish-gray,  sandy,  with  a little  interbedded  very  fine- 
grained, liglit  gray,  somewhat  calcareous  sandstone  containing 
fragments  of  shells  3061 

5 Shale,  dark  purplish-gray  3075 

9 Shale,  greenish-gray,  sandy,  with  some  interbedded  dark 

purplish-gray  sliale  3080 

9 Sandstone,  very  fine-grained,  dark  gray,  somewhat  calcareous ; 

contains  fragments  of  shells  3089 

42  Shale,  gray  3098 

10  Shale,  dark  greenish-gray  with  some  interbedded  greenish-gray 

sandy  shale  containing  fragments  of  sliells  3140 

25  Shale,  greenish-gray,  sandy,  somewhat  calcareous  3150 

25  Shale,  gray  to  dark  gray  3175 

13  Shale,  greenish-gray,  sandy,  containing  fragments  of  shells  . . 3200 

10  Shale,  gray  3213 

7 Sandstone,  very  fine-grained,  light  greenish-gray,  calcareous  . . 3223 

33  Shale,  greenish-gray,  sandy,  somewhat  calcareous  ; contains 

fragments  of  shells  3230 

71  Shale,  gray  to  greenish-gray,  with  some  Interbedded  greenish- 

gray  sandy  shale 3263 

31  Shale,  greenish-gray,  sandy,  with  some  interbedded  gray  shale  3334 

38  Shale,  gray,  with  some  interbedded  greenish-gray  sandy  shale  3365 

14  Sandstone,  very  fine-grained,  greenish-gray,  somewhat  cal- 
careous, with  some  interbedded  gray  shale  3403 

12  Shale,  greenish-gray,  sandy,  with  some  interbedded  gray  shale  3417 

13  Shale,  greenish-gray,  sandy,  with  some  interbedded  purplish- 

gray  sandy  shale  3429 

6 Shale,  gray  3442 

8 Sandstone,  very  fine-grained,  greenish-  and  brownish-gray, 

somewhat  calcareous  ; contains  fragments  of  shells  3448 

6 Shale,  greenish-gray,  sandy  3456 

40  Shale,  dark  purplish-gray,  sandy,  with  some  interbedded  dark 

gray  sandy  shale  containing  fragments  of  shells  3462 

28  Shale,  greenish-gray,  sandy  3502 

15  Shale,  gray  3530 

71  Shale,  dark  gray  3545 

30  Shale,  dark  gray,  with  some  interbedded  greenish-gray  sandy 

shale  3616 

6 Shale,  greenish-gray,  sandy  3646 

17  Shale,  gray,  with  some  interbedded  greenish-gray  sandy  shale  3652 

20  Shale,  greenish-  to  dark  greenish-gray,  sandy,  with  some  inter- 
bedded dark  purplish-gray  sandy  shale  3669 

35  Shale,  dark  purplish-gray,  sandy,  with  some  interbedded  dark 

greenish-gray  sandy  shale  3689 

15  Shale,  dark  greenish-gray,  sandy,  with  a little  interbedded  dark 

purplish-gray  sandy  shale  3724 

22  Shale,  greenish-gray,  sandy,  with  some  interbedded  dark  gray 

shale  ; sandy  shale  contains  fragments  of  shells  3739 

16  Shale,  dark  greenish-gray,  sandy,  with  some  Interbedded  dark 

purplish-gray  sandy  shale  3761 

5 Shale,  dark  purplish-gray,  sandy  3777 

22  Shale,  dark  gray,  with  some  interbedded  dark  purplish-gray 

shale  3782 

11  Shale,  dark  greenish-gray,  sandy  3804 

5 Shale,  dark  gray  3815 

20  Shale,  dark  greenish-gray,  sandy  3820 

10  Shale,  dark  gray  3840 

5 Shale,  greenish-gray  3850 

10  Shale,  dark  greenish-gray,  sandy  3855 

10  Shale,  dark  purplish-gray,  sandy,  slightly  calcareous,  with 

some  interbedded  greenish-gray  sandy  shale 3865 

19  Shale,  greenish-gray,  with  some  interbedded  dark  purplish- 

gray  sandy  shale  3875 

2 Sandstone,  very  fine-grained,  dark  purplish-gray,  slightly  cal- 
careous   3894 

24  Shale,  dark  greenish-gray,  sandy,  with  some  interbedded  dark 

purplish-gray  sandy  shale  3896 

13  Shale,  greenish-gray  3920 

5 Shale,  gray,  sandy  3933 

12  Sandstone,  very  fine-grained,  gray,  with  some  interbedded  gray 

shale  3938 

6 Shale,  gray  3950 

6 Sandstone,  very  fine-grained,  gray  3956 

14  Shale,  gray,  sandy  3962 

24  Sandstone,  very  fine-grained,  greenish-gray,  slightly  calcareous  : 

contains  a few  fragments  of  shells  3976 

15  Shale,  gray,  sandy  4000 

3 Sandstone,  fine-grained,  gray,  somew'hat  calcareous  4018 

6 Shale,  gray  4021 

7 Sandstone,  very  fine-grained,  light  gray,  somewhat  calcareous.  . 4027 

6 Shale,  dark  gray,  sandy  4034 

6 Sandstone,  very  fine-grained,  light  gray,  slightly  calcareous  . . 4040 

4 Shale,  gray  4046 


in  feet 
Bottom 


3075 

3080 

3089 

3098 

3140 

3150 

3175 

3200 

3213 

3223 

3230 

3263 

3334 

3365 

3403 

3417 

3429 

3442 

3448 

3456 

3462 

3502 

3530 

3545 

3616 

3646 

3652 

3669 

3689 

3724 

3739 

3761 

3777 

3782 

3804 

3815 

3820 

3840 

3850 

3855 

3865 

3875 

3894 

3896 

3920 

3933 

3938 

3950 

3956 

3962 

3976 

4000 

4018 

4021 

4027 

4034 

4040 

4046 

4050 
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Thick- 

ness 

Feet  Description  of  strata 

6  Sandstone,  very  fine-grained,  gray,  slightly  calcareous  

13  Shale,  gray,  sandy  

6 Sandstone,  very  fine-grained,  light  gray,  slightly  calcareous, 

with  some  interbedded  gray  shale  

45  Shale,  gray  

5 Shale,  dark  gray,  sandy  

10  Sandstone,  very  fine-grained,  very  dark  brownish-gray  ; contains 

muscovite  

5 Shale,  gray,  sandy  

45  Shale,  gray  

5 Shale,  gray,  sandy  

5 Sandstone,  very  fine-grained,  gray  

11  Shale,  gray,  sandy  

14  Sandstone,  fine-  to  medium-grained,  gray,  somewhat  calcareous, 

with  some  interbedded  gray  shale  ; sandstone  contains  carbonized 
plant  fragments  

10  Shale,  gray  

5 Sandstone,  very  fine-grained,  gray  

10  Shale,  gray  

10  Shale,  gray,  sandy,  with  a little  black  shale  at  base 

5 Sandstone,  very  fine-grained,  gray,  slightly  calcareous 

5 Shale,  gray,  sandy  

4 Sandstone,  very  fine-grained,  gray,  slightly  calcareous  

4 Shale,  gray,  sandy  

10  Sandstone,  very  fine-grained,  gray,  with  some  interbedded  gray 

shale  

229  Shale,  gray,  sandy  with  some  interbedded  gray  shale  

45  Shale,  gray,  with  some  interbedded  gray  sandy  shale  

199  Shale,  gray,  sandy,  with  some  interbedded  gray  shale  

146  Shale,  gray  to  dark  gray  

18  Shale,  very  dark  gray  ; contains  a few  fragments  of  shells  . . 
28  Shale,  gray  to  dark  gray  ; contains  a few  brachiopod  shells  in 

upper  part  

6 Shale,  gray,  sandy  

30  Shale,  gray  to  dark  gray  

6 Shale,  gray,  sandy  

5 Shale,  gray  

16  Shale,  gray  to  dark  gray,  sandy  

54  Shale,  dark  gray,  with  some  interbedded  gray  shale  

70  Shale,  dark  gray  

10  Shale,  dark  brownish-gray,  sandy  

49  Shale,  dark  gray,  sandy,  with  some  interbedded  dark  gray  shale 

121  Shale,  dark  gray  

20  Shale,  very  dark  gray  

5 Shale,  dark  gray,  sandy  

130  Shale,  dark  gray  

5 Shale,  dark  gray,  sandy  

10  Shale,  dark  gray  

5 Shale,  dark  gray,  sandy  

20  Shale,  dark  gray  

5 Shale,  dark  gray,  sandy  

25  Shale,  dark  gray  

15  Shale,  gray,  with  some  interbedded  gray  sandy  shale  

85  Shale,  gray,  sandy,  with  some  interbedded  gray  shale  

45  Shale,  gray  

45  Shale,  gray,  sandy,  with  some  interbedded  gray  shale  

45  Shale,  dark  gray,  sandy,  with  some  interbedded  dark  gray  shale 

15  Shale,  dark  gray  

62  Shale,  dark  gray,  with  some  interbedded  dark  gray  shale  .... 
10  Shale,  dark  gray  

6 Shale,  dark  gray,  sandy  

4 Sandstone,  very  fine-grained,  dark  greenish-gray,  slightly  cal- 
careous   

16  Shale,  dark  gray,  sandy,  with  some  interbedded  dark  gray  shale 

19  Sandstone,  very  fine-grained,  greenish-  to  a dark  greenish-gray 

21  Shale,  dark  gray,  sandy,  with  some  interbedded  dark  gray  shale 

5 Sandstone,  very  fine-grained,  dark  gray  

13  Shale,  dark  gray,  sandy,  with  some  interbedded  dark  gray  shale 

2 Sandstone,  very  fine-grained,  dark  gray  

7 Shale,  dark  gray,  sandy,  with  some  interbedded  dark  gray  shale 

8 Sandstone,  very  fine-grained,  very  dark  gray  

12  Shale,  dark  gray,  sandy,  with  some  interbedded  dark  gray  shale 

5 Sandstone,  very  fine-grained,  dark  gray  

26  Shale,  dark  gray,  sandy,  with  some  interbedded  dark  gray  shale; 
sandy  shale  contains  a few  fragments  of  shells  in  lower  part  . . 

3 Sandstone,  very  fine-grained,  dark  to  very  dark  gray  

26  Shale,  dark  to  very  dark  gray,  sandy,  with  some  interbedded 

dark  gray  shale  

30  Shale,  greenish-  to  dark  greenish-gray,  sandy,  with  some  inter- 
bedded dark  gray  shale  

35  Shale,  dark  gray,  with  some  interbedded  dark  gray  shale  .... 

70  Shale,  dark  to  very  dark  gray,  sandy  

45  Shale,  dark  to  very  dark  gray  


Depth  in  feet 


Top 

Bottom 

4050 

4056 

4056 

4069 

4069 

4075 

4075 

4120 

4120 

4125 

4125 

4135 

4135 

4140 

4140 

4185 

4185 

4190 

4190 

4195 

4195 

4206 

4206 

4220 

4220 

4230 

4230 

4235 

4235 

4245 

4245 

4255 

4255 

4260 

4260 

4265 

4265 

4269 

4269 

4273 

4273 

4283 

4283 

4512 

4512 

4557 

4557 

4756 

4756 

4902 

4902 

4920 

4920 

4948 

4948 

4954 

4954 

4984 

4984 

4990 

4990 

4995 

4995 

5011 

5011 

5065 

5065 

5135 

5135 

5145 

5145 

5194 

5194 

5315 

5315 

5335 

5335 

5340 

5340 

5470 

5470 

5475 

5475 

5485 

5485 

5490 

5490 

5510 

5510 

5515 

5515 

5540 

5540 

5555 

5555 

5640 

5640 

5685 

5685 

5730 

5730 

5775 

5775 

5790 

5790 

5852 

5852 

5862 

5862 

5868 

5868 

5872 

5872 

5888 

5888 

5907 

5907 

5928 

5928 

5933 

5933 

5946 

5946 

5948 

5948 

5955 

5955 

5963 

5963 

5975 

5975 

5980 

5980 

6006 

6006 

6009 

6009 

6035 

6035 

6065 

6065 

6100 

6100 

6170 

6170 

6215 
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Thick- 
ness Depth 

Feet  Description  of  strata  Top 

10  Shale,  dark  to  very  dark  gray,  sandy  6215 

55  Shale,  dark  to  very  dark  gray  6225 

25  Shale,  grayish-black  ■ 6280 

75  Shale,  dark  to  very  dark  gray  6305 

35  Shale,  grayish-black  6380 

15  Shale,  very  dark  gray  6415 

5 Shale,  grayish-black,  sandy  6430 

15  Shale,  very  dark  gray,  sandy  6435 

15  Sandstone,  very  fine-grained,  very  dark  gray,  slightly  calcareous  6450 

80  Shale,  dark  to  very  dark  gray  6465 

35  Shale,  dark  gray,  sandy,  slightly  calcareous  6545 

73  Shale,  very  dark  gray,  slightly  calcareous  6580 

2 Sandstone,  very  fine-grained,  dark  gray,  somewhat  calcareous  6653 

8 Shale,  dark  gray,  sandy,  somewhat  calcareous  6655 

5 Sandstone,  very  fine-grained,  dark  gray,  somewhat  calcareous  6663 

3 Shale,  dark  gray,  somewhat  calcareous  6668 

1 Limestone,  very  tine,  dense,  brownish-gray  6671 

23  Shale,  very  dark  gray,  sandy,  calcareous  6672 

10  Shale,  very  dark  gray,  somewhat  calcareous  6695 

5 Siltstone,  very  dark  gray,  somewhat  calcareous  6705 

5 Shale,  very  dark  gray,  sandy,  somewhat  calcareous  6710 

25  Shale,  very  dark  gray,  slightly  calcareous  6715 

10  Shale,  very  dark  gray,  somewhat  calcareous  6740 

35  Shale,  very  dark  gray,  calcareous  6750 

15  Shale,  very  dark  gray,  somewhat  calcareous  6785 

10  Shale,  grayish-black,  slightly  calcareous  6800 

5 Shale,  very  dark  gray  6810 

5 Shale,  grayish-black  6815 

20  Shale,  very  dark  gray,  calcareous  6820 

25  Shale,  dark  gray,  sandy,  slightly  calcareous  and  interbedded 

dark  gray  slightly  calcareous  shale  6840 

38  Shale,  dark  to  very  dark  gray,  somewhat  calcareous  6865 

Tully  limestone,  147  feet. 

17  Limestone,  very  fine,  dense,  gray,  argillaceous  6903 

35  Shale,  gray,  calcareous  6920 

10  Limestone,  very  fine,  dense,  dark  gray,  argillaceous 6955 

10  Shale,  dark  gray,  calcareous  6965 

5 Limestone,  very  fine,  dense,  dark  gray,  argillaceous  6975 

10  Shale,  dark  gray,  calcareous  6980 

5 Limestone,  very  fine,  dense,  dark  gray,  argillaceous  6990 

5 Shale,  dark  gray,  calcareous  6995 

50  Limestone,  very  fine,  dense,  dark  gray,  argillaceous  7000 

Middle  Devonian  series.  Hamilton  group. 

15  Shale,  very  dark  gray,  calcareous  7050 

270  Shale,  dark  gray  7065 

35  Shale,  very  dark  gray  7335 

65  Shale,  dark  gray  7370 

30  Shale,  very  dark  gray  7435 

25  No  samples  7465 

Total  depth  


in  feet 
Dottom 

6225 

6280 

6305 

6380 

6415 

6430 

6435 

6450 

6465 

6545 

6580 

6653 

6655 

6663 

6668 

6671 

6672 
6695 
6705 
6710 
6715 
6740 
6750 
6785 
6800 
6810 
6815 
6820 
6840 

6865 

6903 


6920 

6955 

6965 

6975 

6980 

6990 

6995 

7000 

7050 


7065 

7335 

7370 

7435 

7465 

7490 

7490 
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SUMMARY  AND  CONCLUSIONS 


The  thicknesses  of  the  major  stratigraphic  sub-divisions  in  the  nine 
subsurface  sections  described  are  summarized  in  the  following  table : 

Thicknesses  of  Major  Sfratif/raphic  Subdivisions,  in.  feet 


Section  number 

1 

2 

3 

4 

5 

6 

7 

8 

9 

Pennsylvanian  system: 

Monongahela  formation 

246 

Conemaugh  formation  

556 

Allegheny  formation* 

228+ 

123+ 

239  + 

254 

203+ 

96+ 

35  + 

Pottsville  series!  

oS7+ 

208 

187 

223 

197 

210 

155 

Mississippian  system: 

547 

466 

604 

699 

583 

900 

920 

Devonian  system: 

Upper  Devonian  series  

1215+ 

2883 

.3551 

3452 

3778 

4268 

4171 

Catskill  facies  

486 

1302 

Chemung  and  Portage  facies 

5002 

4638 

Middle  Devonian  series: 

Hamilton  group  

162 

134 

175 

156 

171 

229 

189 

474 

4404 

Onondaga  limestone 

286 

161 

134 

194 

161 

220 

104 

69 

Lower  Devonian  series: 

Oriskany  sandstone  

32 

26 

27 

71 

39 

94 

13 

25 

Helderberg  group  

15 

150 

105+ 

200 

116  + 

259 

89+ 

158 

Silurian  system: 

Upper  Silurian  series  

547 

900 

1145 

2+ 

807+ 

Middle  Silurian  series: 

Lockport  dolomite  

248 

256 

278 

Clinton  group  

119 

162 

295 

Lower  Silurian  series: 

Medina  group  

169 

222 

173 

Ordovician  system: 

Upper  Ordovician  series 

1644 

4 + 

61  + 

* 228  feet  in  column  3 is  Pottsville  and  some  Allegheny, 
t 587  feet  in  column  2 is  Mississippian  and  some  Pottsville. 


Section 

Total 

Number 

Name  of  well 

Depth 

Results 

1 Jay  Childs  No.  1 5191 

2 A.  S.  McCullough  No.  1 5485 

3 J.  Scott  Mannell  No.  1 4767 

4 James  L.  Tennis  Heirs  No.  1 . . 6822 

5 Abbie  Linnenbrink  No.  1 ....  5295 

6 A.  T.  McBurney  No.  1 7050 

7 Fowler-Campbell  No.  1 5549 

8 W.  H.  Irwin  Company’s  Tract 

No.  1 8227 

9 John  Woolridge  Estate  No.  1 . . 7490 


Salt  water  in  Oriskany.  Dry  in  Medina. 
Show  of  oil  in  top  of  Trenton.  Show  of  gas, 
oil,  and  salt  water  in  St.  Peter. 

Show  of  gas  and  hole  full  of  salt  water  in 
Oriskany.  Show  of  gas  and  salt  water  in 
Lockport.  Dry  in  Medina. 

Show  of  oil  in  Oriskany.  Show  of  oil  and 
gas  in  Helderberg. 

Gas  in  Oriskany.  Very  small  show  of  gas 
in  Lockport.  Dry  in  Medina. 

Show  of  salt  water  in  Oriskany. 

Slight  show  of  salt  water  in  Oriskany. 

Dry  in  Oriskany. 

Dry  in  Oriskany.  A little  salt  water  in 
upper  part  of  Salina. 

Dry  hole. 
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DESCRIPTION  OF  STRATA 


The  Jay  Childs  Xo.  1 well  of  the  Ohio  Oil  Company,  located  in  the  north- 
west corner  of  Erie  County,  is  at  present  the  deepest  well,  stratigraphically. 
in  western  Pennsylvania.  It  was  bottomed  in  the  St.  Peter  samistone  near 
the  base  of  the  Middle  Ordovician  or  Chami^lainian  series.  The  section 
obtained  shows  the  Champlainian  to  consist  almost  entirely  of  limestones, 
in  part  argillaceous,  and  either  non-magnesian  or  only  slighth'  magnesian. 
An  interesting  feature  is  a bentonite  zone,  57  feet  thick,  336  feet  below 
the  top  of  the  Trenton  limestone  and  the  top  of  the  Champlainian  series. 
Inasmuch  as  beds  of  bentonite  occur  in  both  the  lower  portion  of  the 
Trenton  group  and  the  upiier  portion  of  the  underlying  Black  River  group 
in  eastern  Xorth  America,'  the  more  definite  correlation  of  the  bentonite 
beds  in  Erie  County  will  require  further  study. 

The  Upper  Ordovician  or  Cincinnatian  series  in  the  Jay  Childs  Xo.  1 
well  section  consists  almost  entirely  of  shale,  very  dark  gray  to  black  in 
the  lower  portion,  gray  to  greenish-gray  in  the  middle  portion,  and  red  in 
the  upper  portion. 

Throughout  northwestern  Pennsjdvania,  the  base  of  the  IMedina  series 
(restricted)  is  readily  distinguished  from  the  underlying  Ordovician  red 
shale  (Queenston).  The  Medinan  or  Lower  Silurian  series  retains  prettj' 
much  of  the  characteristics  of  the  western  Xew  A"ork  section.  The  gray 
to  white  tVhirlpool  sandstone  member  at  the  bottom  and  the  red  Grimsby 
member  at  the  top  are  both  present.  In  x^laces  the  “Gray  band”  or  Thorold 
sandstone  also  occurs  immediately  above  the  red  member. 

Along  the  outcrop  southeast  of  the  Allegheny  Front  in  central  Pennsyl- 
vania, the  Queenston  red  shale  is  represented  by  the  Juniata  formation,  the 
gray  to  white  or  tYhirlpool  member  of  the  iledinan  series  becomes  the 
Tuscarora  sandsone,  and  the  attenuated  edge  of  the  red  or  Grimsbj'  member 
is  represented  by  the  Castanea  sandstone.- 

The  Xiagaran  or  Middle  Silurian  series  is  represented  by  the  Clinton 
group  and  the  Lockport  dolomite.  The  upper  part  of  the  Clinton  group, 
the  Rochester  shale,  becomes  delomitic  in  western  Pennsylvania.  The 
Lockport  dolomite  thickens  and  constitutes  a readily  recognizable  horizon 
throughout  northwestern  Pennsylvania.  It  consists  of  a very  fine,  crystal- 
line, brownish-gray  to  very  dark  grayish-brown  relatively  pure  dolomite. 
The  Cayugan  or  Upper  Silurian  series  is  represented  by  the  Salina  for- 
mation. The  Salina,  as  developed  in  western  Pennsylvania,  consists  of  a 
series  of  interbedded,  dense,  argillaceous,  magnesian  limestones  ranging  in 
color  from  light  gray  to  dark  grayish-brown,  and  gray  shales  and  clays, 
for  the  most  part  either  calcareous  or  dolomitic.  Beds  of  anhv'drite  and 
salt  are  abundant  at  least  as  far  east  as  eastern  Tioga,  Jefferson,  and 
Westmoreland  Counties.  A magnesian  limestone  occurs  at  what  has 
been  taken  as  the  uiD^ier  limit  of  the  Silurian  system.  It  is  thought  that 
this  may  represent  the  Cobleskill  limestone  of  western  Xew  York. 

It  is  difficult  from  samples  to  draw  the  line  between  Silurian  limestone 
and  limestone  belonging  to  the  Helderberg  group.  The  former  usually  is 
magnesian  and  non-fossiliferous.  Anhj’drite  appears  a short  distance 
below  the  top.  The  latter  is  non-magnesian,  in  party  cherty,  and  frequently 
very  fossiliferous. 

Representatives  of  the  Helderberg  group  probably  underlie  most,  if  not 
all  of  western  Pennsylvania.  This  and  the  Oriskany  group  comprise  the 
Lower  Devonian  series.  The  upper  or  Ridgeley  sandstone  member  of  the 
Oriskany  group,  usually  referred  to  as  the  Oriskany  sand  or  sandstone, 
the  principal  objective  of  the  deep  drilling-,  with  the  exception  of  two 
areas — one  marginal  and  the  other  inside  the  main  area  of  dep)Osition — 
apxJarently  underlies  all  of  Pennsylvania  west  of  the  Allegheny  Front. 
Whether  the  Shriver  or  lower  member  is  also  represented  has  not  been 
established. 

Tlie  Middle  Devonian  series  include  the  strata  between  the  top  of  the 
Oriskany  sandstone  and  the  base  of  the  Tully  limestone,  namely,  in  ascend- 

' Kay,  G.  Marshall,  Stratigraphy  of  the  Ordovician  Houusfield  metabentonite:  Jour. 
Geology,  vol.  39,  1931,  pp.  361-380. 

tVhitcomb.  Lawrence,  Correlation  of  Ordovician  bentonite  : Jour.  Geology,  vol.  40.  1932, 
pp.  522-534. 

- Swartz,  F.  M.,  Silurian  section  near  Mount  Union,  central  Pennsylvania  : Geol. 
Soc.  America  Bull.,  vol,  45,  1934,  p.  109. 
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ing  order,  the  Oiiondag-a  limestone  and  the  Hamilton  group.  The  Onondaga 
ax^parently  underlies  all  of  western  Pennsylvania,  although  in  the  Belle- 
fonte  quadrangle  section,  it  is  reported  to  he  absent.^  In  Tioga  Count}’, 
it  is  relatively  thin,  10  to  20  feet.  The  Onondaga  limestone  thickens  in  a 
northwesterly,  westerly,  and  southwesterly  direction  and  for  the  most  part 
is  decidedly  cherty.  In  Erie  County,  thicknesses  as  great  as  290  feet  are 
attained  and  in  Washington  County,  220  feet.  In  Fayette  and  Westmore- 
land Counties  considerable  portions  of  it  consist  entirely  of  chert  with 
interstratified  dark  silty,  shaly,  and  glauconitic  layers. 

The  Middle  Devonian  series  thins  in  a northwesterly  direction  across  west- 
ern Pennsylvania.  The  rate  is  most  i^ronounced  in  north-central  Penn- 
sylvania, still  considerable  in  southwestern  Pennsylvania,  and  more  gradual 
in  the  northwestern  part  of  the  State  where  minimum  thicknesses  ap- 
])arently  occur  in  Mercer  C'ounty. 

The  Tully  limestone  at  the  base  of  the  Up^aer  Devonian  series  has  proven 
to  be  an  excellent  key  horizon  throughout  a large  part  of  western  Penn- 
sylvania. This  limestone,  first  recognized  as  being  x>i'ominently  developed 
in  Pennsylvania  through  examinations  of  drill  cutting  samp)les  from  the 
Tioga  field,^  has  its  greatest  thickness  on  the  outcrop  in  Clinton  and  Ly- 
coming Counties  where  it  consists  of  more  than  200'  feet  of  limestone. “ 

The  Ui^per  Devonian  series  includes  all  the  strata  between  the  base  of 
the  Tully  limestone  and  the  base  of  the  Mississippian  system.  The  exact 
position  of  the  Devonian-Mississippian  boundary  in  western  Pennsylvania 
has  long  been  and  is  still  a mooted  question.  Along  the  Allegheny  Front 
the  top  of  the  Catskill  red  beds  has  been  considered  to  represent  the  top 
of  the  Devonian.  In  McKean  County,  Caster’s  paleontological  studies  indi- 
cate that  the  base  of  the  Mississippian  occurs  at  the  base  of  the  Knapp 
formation.”  In  this  area  about  200  feet  of  gray  marine  shale  and  sand- 
stone occur  between  the  base  of  the  Knapp  and  the  top  of  the  Cattaraugus 
red  beds.  In  Venango  County,  in  the  vicinity  of  Franklin,  125  feet  of 
dark  reddish-brown  to  purplish-gray  shale  immediately  overlie  the  Venango 
First  sand.  The  top  of  these  red  beds  lies  60  feet  below  the  base  of  the 
Corry  or  Berea  sandstone.  If  the  Venango  First  sand  has  been  correlated 
correctly  with  the  Tuna  or  Kilbuck  conglomerate  at  the  top  of  the  Catta- 
raugus red  beds  at  their  type  locality,  the  red  beds  at  Franklin  are  higher 
stratigraphically  than  the  Cattaraugus  and  their  tof)  probably  represents 
very  nearly  the  to^i  of  the  Upper  Devonian  series  as  now  placed  along  the 
Allegheny  Front.  These  red  beds  have  been  traced  in  well  sections  west- 
ward almost  to  the  State  line  in  Lawrence  and  Mercer  Counties.  In 
Fayette  County,  on  the  other  hand,  the  red  beds  do  not  reach  to  the  top 
of  the  Devonian.’  In  the  well  sections  obtained  at  Summit,  Fayette  County, 
the  writer  has  tentatively  placed  the  base  of  the  Mississippian  at  the  base 
of  a prominent  sandstone  containing  conglomeritic  layers  which  occurs 
about  200  feet  above  the  top  of  the  red  beds.  In  Beaver  County,  the  bottom 
of  a sand  below  the  Berea,  known  as  the  Gas  sand,  which  seems  to  correlate 
with  the  Butler  County  or  Murrysville  sand  to  the  east,  has  been  tentatively 
selected  as  the  base  of  the  ^Mississippian  system. 

The  Uxjper  Devonian  series  represents  the  major  portion  of  the  interval 
which  has  to  be  penetrated  to  reach  the  deeper  sands.  The  series  thins 
relatively  ra])idly  in  a northwesterly  direction.  In  the  northern  tier  of 
coTinties,  most  of  the  deep  wells  have  started  in  the  upper  part  of  this 
series.  The  splitting  of  this  thick  series  in  the  well  sections  into  sub- 
divi.sions  and  correlating  these  with  their  equivalents  in  outcrop  sections 
in  adjacent  territory  will  require  the  careful  study  of  a greater  number 
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of  more  closeh'  spaced  well  sections,  obtained  through  llie  examination 
of  drill  cuttings,  along  lines  running  from  southeast  to  northwest  and 
northeast  to  southwest.  Many  of  the  important  oil-  ami  gas-producing 
sands  of  western  Pennsj’lvania  occur  in  the  upper  half  of  the  Upper 
Devonian  series.  Completion  of  work  on  their  proper  correlation  will  go 
far  toward  unravelling  the  stratigraphy  of  the  Upper  Devonian. 

The  Mississippian  sj’stem  com2)rises  the  strata  between  the  base  of  the 
Knapp  formation  and  the  base  of  the  Pottsville  sandstones  of  the  Penn- 
sylvanian system.  A pronounced  erosional  unconformity  at  the  contact 
of  the  Pennsylvanian  and  Mississippian  systems  bevels  successively  younger 
and  younger  southerly-dixtping  Mississip^tian  strata  in  going  from  north  to 
south  across  western  Pennsylvania.  In  northern  McKean  County,  Pottsville 
(Olean)  sandstone  rests  ux^on  the  lower  6.5  feet  of  the  Knaxtit  formation, 
the  lowest  member  of  the  Mississix^x^ian  system  : while  in  Fayette  County, 
the  Pottsville  overlies  the  Mauch  Chunk  red  shale,  the  highest  member. 
In  Washington  County,  the  Mississixtpian  system  is  rextresented  by  6110  to 
650  feet  of  strata  and  the  Pennsylvanian  by  1,280  feet.  In  the  extreme 
southwestern  corner  of  the  State  in  Greene  County  in  xtlaces  1,000  to  1,200 
feet  of  Permian  beds  overlie  the  Pennsylvanian. 

RESULTS  OF  DEEP  SAND  EXPLORATION 

Thus  far,  only  two  formations  older  than  Uxtx^ei'  Devonian  (Oriskany  and 
Onondaga)  have  yielded  gas  in  commercial  quantities  in  western  Penn- 
sylvania, and  none  has  produced  oil. 

OXOXDAGA  FORMATION 

The  Summit  pool  of  Fayette  County,  oxJeneil  in  1936,  is  the  only  x^ool 
of  commercial  rank  that  has  been  ox^ened  in  the  Onondaga  formation 
in  Pennsylvania  thus  far.  Appreciable  volumes  of  gas,  however,  have  been 
encountered  in  this  formation  in  at  least  two  other  localities.  In  1920, 
an  oxten  flow  of  about  half  a million  cubic  feet  of  gas  xter  day  was  obtained 
in  the  upper  part  of  the  Onondaga  formation  in  the  Booth  and  Flinn  No.  1 
well  of  the  Peoples  Natural  Gas  Comxtany  at  IMcCance  in  Westmoreland 
County.  The  gas  occurred  in  a cherty  limestone.  When  an  attempt  was 
made  several  years  later  to  deex^en  the  well,  salt  water  was  encountered 
in  the  chert  a short  distance  below  the  gas-bearing  zone.  Booth  and  Flinn 
No.  2,  located  about  500  feet  from  No.  1,  encountered  only  a show  of 
gas  and  no  water  in  this  zone.  Although  these  wells  are  located  on  the 
Chestnut  Ridge  anticline,  they  are  not  favorably  situated  with  resxoect  to 
the  domes  along  its  axis. 

Wm.  E.  Snee  and  Potter  Develoxmient  Comxoany's  Indiana  Savings  and 
Trust  No.  1 well  on  the  Laurel  Hill  anticline  in  Fairfield  Townshix>  in 
eastern  Westmoreland  County  also  encountered  an  ox^en  flow  of  about  half 
a million  cubic  feet  of  gas  per  day  in  the  chertj'  Onondaga  formation.  A 
little  salt  water  entered  the  well  from  the  lower  x^ai’t  of  the  formation. 
After  the  Oriskany  sandstone  had  been  x^enetrated,  the  flow  of  water  in- 
creased greatly. 


ORISKANY  SANDSTONE 

With  the  exception  of  two  areas,  the  Oriskany  sandstone  ax3XRii'*^Rfl,T 
underlies  all  of  Pennsylvania  west  of  the  Allegheny  Front,  One  of  the 
areas  in  which  it  is  missing  is  marginal,  as  shown  on  Figure  1.  This 
area  embraces  x^arts  of  southeastern  Erie,  northeastern  Crawford,  northern 
Warren,  and  northwestern  McKean  Counties.  Within  the  main  area  of 
sandstone,  drilling  has  outlined  only  one  large  area  in  which  the  Oriskany 
sandstone  x^i’o^iably  is  absent.  This  includes  consideralde  xiortions  of 
middle  and  western  Potter,  southeastern  McKean,  and  northwestern  Cam- 
eron Counties,  most  of  Elk,  Forest,  and  Clarion  Counties,  and  large  parRs 
of  northwestern  Jefferson,  northeastern  Armstrong,  and  southeastern  A'c- 
nango  Counties. 

The  major  Oriskany  gas  develox:)ments  in  Pennsylvania  have  been  con- 
fined to  northern  Tioga  and  Potter  Counties.  Northwest  of  the  Allegheny 
Front  in  north-central  Pennsylvania,  the  Sabinsville  anticline,  the  fourtli 
of  the  prominent  folds  in  that  direction,  distant  about  40  miles  from  th° 
Front,  is  the  first  one  along  which  commercial  XM’oduction  has  been  ob- 
tained. The  Sabinsville  and  Tioga  fields  are  located  along  it  about  10 
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miles  apart.  One  major  pool  in  Pennsylvania,  the  Harrison,  and  one 
minor,  the  Ulysses,  have  been  developed  along  the  Harrison  anticline,  the 
next  anticline  northwest  ot  the  Sabinsville.  Along  the  Hebron  anticline, 
the  next  northwest  of  the  Harrison,  two  major  p)Ools,  the  Hebron  and  the 
Ellisburg,  and  three  minor  pools  have  been  opened  up.  Along  the  Smeth- 
X3ort  anticline,  the  ivext  northwest  of  the  Hebron,  two  fields,  the  Sharon 
and  the  State  Line,  have  been  developed.  The  major  part  of  the  latter, 
however,  lies  in  New  York  State.  Each  of  the  above  fielcls  occurs  on  a well- 
defined  dome,  in  some  instances  complexly  modified  by  faulting.  Although 
tests  have  been  made  on  equally  well-defined  structures  along  the  anticlines 
southeast  of  the  Sabinsville  in  Bradford,  Tioga,  and  Potter  Counties,  none 
of  them  has  produced.  The  Oriskany  sandstone  was  found,  but  it  was  so 
tightly  cemented  and  recrystallized  that  it  was  no  longer  cajjable  of  acting 
as  a reservoir  rock  for  the  retention  of  fluids. 

In  western  Pennsylvania,  the  South  Beaver  gas  pool  in  western  Beaver 
County  is  the  only  one  that  has  been  developed  thus  far  in  the  Oriskany 
sandstone.  The  discovery  well  in  this  x^ool  was  located  on  a low  dome 
discovered  by  contouring  the  top  of  the  Berea  sand.  This  dome,  which  bad 
a closure  of  from  20  to  30  feet  on  the  top  of  the  Berea  sand,  showed  some 
closure  when  projected  onto  the  Oriskany  sandstone  after  making  allow- 
ance for  the  convergence  between  the  two  horizons.  Later  drilling  revealed 
an  effective  closure  of  about  20  feet  on  the  top  of  the  Oriskany.  Although 
good  shows  of  oil  have  been  encountered  in  the  Oriskany  in  several  wells 
in  Beaver  Township,  northwestern  Crawford  County,  no  commercial  pro- 
duction has  been  developed.  Slight  shows  of  oil  have  been  reported  also 
in  two  of  the  three  wells  drilled  through  it  on  the  Knapp  Creek  dome  in 
the  Bradford  field.  It  will  be  noted  on  Figure  1 that  other  wells  in  north- 
western Pennsylvania  have  encountered  shows  of  gas  and  many  found 
salt  water  in  the  Oriskany. 

Good  shows  of  gas  have  been  obtained  in  the  top  of  the  Oriskany  in  one 
well  in  western  McKean  and  in  two  wells  in  eastern  Warren  County  which 
were  drowned  out  by  salt  water.  There  is  a i^ossibility  that  a small  com- 
mercial gas  pool  may  be  present  in  this  area  up  the  diiD  from  the  wells 
drilled,  inasmuch  as  the  sand  feathers  out  in  that  direction.  This  may 
have  formed  a stratigraphic  trap  for  such  an  accumulation. 

In  Fayette  County  in  the  Summit  pool,  although  most  of  the  production 
has  been  obtained  from  the  Onondaga  formation,  several  of  the  wells  com- 
jileted  through  the  Oriskany  during  1941  encountered  additional  flows  of  gas 
in  the  latter  formation. 

LOCKPORT  DOLOMITE 

In  Pennsylvania  in  the  K.  C.  Jamison  well  in  South  Shenango  Township, 
Crawford  County,  a little  gas  and  a good  show  of  oil  were  encountered 
at  dejiths  of  4,080  and  4,096  feet,  respectively,  and  considerable  salt  water 
between  4,115  and  4,121  feet  in  the  Lockport  dolomite.  The  top  of  the 
dolomite  occurs  at  'about  3,925  feet.  The  Lockport  is  285  feet  thick,  and 
the  zone  in  which  the  shows  of  gas  and  oil  occurred  probably  corresponds 
rather  closely  to  the  Newburg  of  Ohio.  Small  shows  of  gas  in  the  Lockport 
have  been  reported  in  several  other  deep  tests  in  Crawford  County,  and 
most  of  the  wells  drilled  through  the  Lockport  in  Erie,  Crawford,  Mercer, 
and  Warren  Counties  have  encountered  considerable  quantities  of  salt  water 
in  it.  'rhere  has  not  been  an  opportunity  thus  far  to  examine  a sufficient 
number  of  complete  sets  of  drill  cutting  samples  to  determine  whether  occa- 
sionally associated  shows  of  gas  and  oil  alwaj's  occur  at  the  same  strati- 
g'raphic  horizon  or  not.  In  most  cases,  it  is  impossible  to  pick  the  top  of 
the  Lockport  from  the  drillers’  records. 

MEDINAN  SERIES 

The  Medinan  series  has  been  the  objective  of  a considerable  number  of 
the  depx>  tests  undertaken  in  western  Pennsylvania.  i\s  shown  on  Figure 
1,  wells  have  reached  it  in  Erie,  Crawford,  Mercer,  Beaver,  Warren,  Mc- 
Kean, Elk,  and  Potter  Counties.  Although  no  gas  or  oil  pools  have  been 
discovered  in  it  thus  far  in  northwestern  Pennsylvania,  a fair  show  of 
gas  has  been  encountered  at  several  widely  separated  localities.  In  the 
F.  .1.  Miles  well  of  the  Netherlands  Gas  and  Fuel  Company  in  Springfield 
Township.  Erie  County,  an  o]5en  flow  of  about  600,000  cubic  feet  per  day 
was  reported  in  1932.  A little  water  occurred  below  the  gas.  An  offset 
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well  encountered  only  55,000  cubic  feet.  Tlie  C'liauncey  Blount  -well  of  the 
Wittmer  Oil  and  Gas  Corporation  and  .Mellon  Bollock  Oil  Comxtany  in 
McKean  Township,  Erie  County,  encountered  an  open  flow  of  75,000  cubic 
feet  natural  which  increased  to  1,250,000  after  a shot  Init  soon  exhausted 
itself.  In  the  Ulf  well  of  the  Fidelity  Petroleum  Corporation  at  Tidioute, 
in  Warren  County,  axti^roximately  15,000  cubic  feet  of  gas  per  day  was 
encountered  in  the  red  member  and  100,000  cubic  feet  in  the  white  member; 
and  in  the  James  Najdor  Lands  well  of  the  United  Xatural  Gas  Comxjany 
in  Vernon  Township,  Crawford  Countj',  aitxiroximately  30,000  cubic  feet 
in  the  white  member.  Smaller  shows  of  gas  and  small  fiuantities  of  salt 
water  have  been  reported  in  several  other  wells  in  Erie,  Crawford,  and 
Warren  Counties. 

TRENTON  LIMESTONE  AND  ST.  PETER  SANDSTONE 

The  show  of  oil,  about  one  barrel  iter  day,  encountered  in  the  upper  ])art 
of  the  Trenton  limestone  and  the  slight  show  of  gas  and  oil  and  the  small 
amount  of  salt  water  obtained  in  the  St.  Peter  sandstone  in  the  Jay  Childs 
No.  1 well  of  the  Ohio  Oil  Company  in  the  northwestern  corner  of  Erie 
County  offer  some  inducement  to  testing-,  further,  these  horizons  in  north- 
western Pennsylvania. 
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Generalized  structure  contours  on  top  oK  Oriskany  sandstone 
Contour  interval  500  feet 
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Figure  1.  Map  showing 


location  of  deep  wells  and  strnetnre  on  top  of  Oriskany  sand. 
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